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INTRODUCTORY. 


An introductory course in experimental psychology serves 
two chief ends : it affords a training in the p eculiar techniqu e 
a nd methods of psychologic al experiment, and it illustrates the 
sc ope of experimental s tudy in psychology. The actual results 
obtained from a class experiment, though they can hardly fail 
to be of interest, can but rarely be regarded as justifying 
sweeping conclusions. Accordingly from the beginning the 
student should concentrate his attention upon the methods 
which he is instructed to employ, and upon getting as clear a 
cQt^eption as pnss-thle of the nature and ranne of experiment! 
in psychol ogy. Frequently a careful and critical student, dis- 
satisfied with his results, may be inclined to consider the ex- 
perimental method unsuitable to the field of psychological 
investigation. It is certain that in n o psychological test can 
t he ideal experiment , in which all of the conditions are ' 
thoroughly under control, be performed. It is equally certain 
that we can never be quite sure that only one condition is 
being varied. But such facts do not affect the desirability that 
psychological observation and analysis should be carried out 
under conditions which have been rendered as definite as 
possible. It must from the outset be realised that as we can 
obtain only partial control and partial independent variation 
of conditions in psychological experiment, all experimental 
(study must at present be supplemented by most careful atten- 
/tion to facts of general psychological observation and to results 
^ of general psychologieal analysis. fYppn'mppt alist in 

psy chology must be a psych ologist; otherwise the tendency 
will be towards the mere accumulation of numbers of facts 
which show very little coherence, and appear to lead nowhere 
in particular. 

The present course is divided into four sections. The first 
three of these comprise thirty-two lessons and may be taken 
to represent a first year's work in experimental psychology, 
■fiftl-w I "f-t'oti is designed to mve a training, in- the 
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I>arts. The first six lessons deal with typical experiments the 
I'esults of which require qualitative analysis, the second five 
with experiments treated by quantitative methods, while three 
lessons involving other special points of technique are added. 
^ n the second section a number of experiments directed to a 
study of the special senses are collected. It is assumed that 
certain of the commoner experiments on sensory processes 
will be demonstrated in lectures which accompany this course*. 
Accordingly the experiments which are to be performed in the 
practical class work, are those which by their nature are less 
.suitable for general demonstration. But they must not be 
regarded as covering more than a part of the ground, and their 
results must be considered in conjunction with those of the 
demonstrations and with those of the additional experiments 
on st-nsory processes included in Section IV. In the third 
section a number of typical experiments on perception and the 
higher mental processes are collected. These again represent 
but a small selection from among the possible tests. 

It is assumed that in general each student will work through- 
out the whole course in conjunction with a second student 
with whom he will act alternatively as experimenter and 
subject. The student who is going to act as experimenter will 
be expected to read beforehand the description of the experi- 
ments which he is to perform in any given practical class, and 
if necessary to prepare material for the experiment. An account 
of the course of each experiment, an analysis of the results, 
and the record of the subject’s introspections must be written 
out as soon as the experiment in question has been completed, 
so that at the end of his course every student will have a 
(.oniplcte note book of a practical class course in psychology, 
including the description of the experiments, the record of how 
they wei'e conducted, the analysis of their results, and the 
introspective accounts of the experiences of the subject. 

Tbe general plan according to which each experiment will 
be written out by the student will be as follows: 

I, General description of experiment. 



Growth may be conceived as the creative function 
of the nervous system, not only with regard to the 
form of the behavior pattern but also with regard 
to its control. The creative component of thought, 
upon this hypothesis, is growth. 

Man is more than the sum of his reflexes, instincts, 
and immediate reactions of all sorts. H e is all_t ligse> 
plus his creative potential for the future. . , .The 
real measure of the individual, accordingly, whether 
lower animal or man, must include the element of 
growth as a creative power. Man is indeed a mech- 
anism, but he is a medwnism which, within his limi- 
tations of life, sensitivity, and growth, is creating 
and operating himself.— From G. E. Coohill, 
Anatomy md the Problems of Behavior (Cambridge; 
The University Press, 1929). 
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For many years I have felt that no sound understanding of 
human or animal behavior can be had without reference to its 
beginnings, its course of development, and the factors by which 
that course is influenced. Man does not come into the world full 
grown. His talents do not originate in the psychological labora- 
tory, even though they may diere be first reduced to quotients 
and deciles. Behavior is quite as much a matter of growth as is 
stature. Its qualitative variants and their permutations and com- 
binations are beyond human reckoning; yet their organization and 
patterning is at all times unitary and coherent. But because of these 
multiple aspects, it is easy to lose sight of the individual in our 
concern witli his reactions. We reify man’s “traits,” and in so 
doing we forget the man. The cordial reception given to the first 
edition of this book has encouraged me to think tliat die concept 
of psychology as the study of the growing and changing reactions 
of human beings tliroughout the life span provides a framework 
within which the established principles of human behavior can 
be presented in a dynamic and meaningful way. Because the 
ghost of faculty psychology is hard to exorcise, it becomes essen- 
tial for students to realize from the start that the fundamental 
behaviorial unit is not a depeisonalized trait but a living individual. 

Lilte the first edition, the present volume is intended as a basic 
text for the first course in psychology. The content has been thor- 
oughly revised, and a number of new features have been added. 
Although the organization is in terms of a developmental se- 
quence, examination of the Index of Subjects will show that 
most, if not all, of the major topics of the conventional elementary 
course in psychology have been included, in spite of the different 
arrangement. In addition, a number of subjects not usually taken 
up in tlie elementary course but of practical import for every- 
day living are discussed in the belief that students will gain most 
value from their first contact with psychology if they are enabled 
to see how the knowledge thus gained may be applied to the 
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real world of human affairs. For this reason the possibility of 
utilizing psychological principles for the furtherance of happier 
and more effective living has been stressed throughout the book. 

Attention may perhaps be called to two special features of this 
volume that differ from the usual plan of the conventional text- 
book. The first is the list of questions placed at the beginning of 
each chapter rather than in the more usual position at the end of 
the chapter. This was done as a means of orienting the student 
in his reading. The questions are designed to stimulate an attitude 
of intelligent inquiry, even though the topic is unfamiliar. Stu- 
dents should be advised to go over the questions carefully before 
beginning each chapter and to keep them in mind as they read. 
Although not designed as tests of die student’s knowledge, the 
questions will also be useful guides in reviewing the field. 

In place of the usual list of selected references, at the end of 
each chapter will be found a brief description of a single book 
or a fairly complete outline of a class experiment dealing with 
one of the topics covered in the chapter. It has been my experi- 
ence that undergraduate students make little use of the long lists 
of references so painfully collated by the authors of college text- 
books. The bare citation of titles has an uninviting appearance, 
and the very length of these lists is likely to defeat its own pur- 
pose, since, in the manifest impossibility of reading all, the prob- 
lem of choice becomes both bafiling and discouraging to the 
novice. It is hoped that the present plan of naming only a single 
book on each topic and recommending that widi more vigor 
than is expended in merely mentioning its title may encomrage 
students to do at least a moderate amount of collateral reading in 
addition to the text-book. Instructors will find it desirable to 
request the college library to see that copies of these books are 
made available to students. If there is a separate departmental 
library, a special shelf may well be allotted to that purpose. 

In conclusion, I should like to express'" my gratitude to my 
many friends and colleagues whose conunents and suggestions 
regarding the first edition have been of much help in preparing 
the revision. My thanks also go to the authors and publishers 
who have kindly permitted the reproduction of figures or the 
quotation of selected excerpts from their works. 


F. L. G. 
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PART I 


Principles and Methods of Modem Psychology 




Chapter I 


PSYCHOLOGY: THE STUDY OF HUMAN 
DEVELOPMENT 

Why do different people behave so differently under 
the same conditions? 

How does age affect behavior? 

In the same situation, why do not all persons have the 
same or similar experiences? 

How do objects or situations take on meaning for us? 

With what is the study of psychology chiefly con- 
cerned? 

WHY DO PEOPLE DIFFER? 

Modern psychology is founded on experiment. The psycholo- 
gist of a century ago hoped to leam how the human mind worked 
by sitting quietly in his arm-chair and, as an irreverent student 
once put it, “listening to hear himself tick.” But the introspective 
method, which is the scientific name for the study of mental 
activity by means of self-observation, is no longer looked upon 
with much favor. Nowadays when we wish to leam how human, 
beings think and act, we set them a problem to do and then 
record what happens. So your introduction to this fascinating 
subject of human behavior will be made by way of an experi- 
ment. Get a pencil and sheet of paper. Are you rcady.^ Then turn 
to Figure i on page 5. 

Here you have a series of six ink blots. Most people find that 
each of these blots reminds them of sometlung— an animal, per- 
haps, or a person doing something, or it may be a bird or a flower 
or something quite different from any of these. Look at each blot 
and write down the first thing it suggests to you. Work quickly 

3 
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and be sure to put down your first association for each blot. 

Now show the page to some of your acquaintances and have 
tliem write their impressions. How many of them agree with 
yours? 

Look at the blots again, more carefully this time. See how 
many different things you can see in each. Turn the page to 
different positions so as to get as many different associations as 
possible. Have your friends do the same and once more compare 
results. 

This simple experiment affords a nice illustration of the fact 
that every one lives in a perceptual world of his own that is to 
some extent different from all other worlds. No two people inter- 
pret what they see in exactly the same way. Yet the external 
facts remain the same; the differences, evidently, are in the people 
who deal with these facts. Because people differ from each other, 
they regard the world from different points of view, and so the 
same facts take on different meanings for them. It is not surpris- 
ing, then, that under the same external situations they often be- 
have very differendy. 

The next time you go to the theater or to die movies, notice 
how the other members of the audience act. A joke is told. Most 
of the people laugh, some merely smile, others look bored; a few, 
perhaps, make audible comments of a disparagmg nature. Ob- 
serve their postures. Unless the play is unusually thrilling, most 
people assume an attitude of easy attention, sitting well back in 
their chairs with muscles partially relaxed in a po.sition calculated 
to combine an unobstructed view of the stage with a maximum 
of bodily comfort. If it is impossible to get a good view and at 
■ the same time sit comfortably, some content themselves with 
such glimpses as they can easily get while others condnually 
twist and wriggle about in their efforts to see more. Some, re- 
gardless of the location of their seats, lean forward with set faces 
and tensed muscles; others loU back with half-closed eyes and 
seem hardly aware of what is going on. A parcel is dropped with 
a loud thud. Several persons start visibly, others crane their necks 
to see what happened, still others continue to watch the stage 
with no outward sign of distraction. 

But these, you say, are only trifles. Turn, then, to matters of 
greater importance. Here are five men, each forty years old. As 





I'M. I.— WHAT DO THESE BLOTS MAKE YOU THINK OF? 
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babies you could hardly have told them apart. To-day one is a 
distinguished statesman, another a farm laborer, the third a con- 
victed murderer, the fourth a college professor, and the fifth a 
garbage collector. 

Try to recall the children you played with at the age of eight. 
Even then, as you will recollect if your memory is fairly good, 
tlieir behavior was not alike. Some were quick in their move- 
ments, others slow; some were fond of companionship and active 
sports, others were always slipping off by themselves with a book. 
Some did well in school, others poorly; some usually took the 
lead in play, others were satisfied to follow; some were always 
in mischief, others were “good bo57s” who rarely got into trouble. 
What are these children like now? Would you say that on the 
whole the differences between them have increased or diminished 
as they have grown older? If you had tried to predict from their 
behavior at ffie age of eight what they would be lilce at the 
present time, in how many cases would your guess have been 
approximately right? Are there any who have turned out very 
differently from the way that might formerly have been ex- 
pected? If so, do you know of anything in their experience or 
training that might account for the change? 

Abilides, habits, attitudes, ways of looldng at things and ways 
of doing them do not come full-grown into the possession of their 
owners like garments bought from a ready-to-wear clothing 
house. Like the bodily organs, they grow and develop with age. 
As with the body, their growth and development are determined 
by laws. As yet these laws are not completely understood, but 
enough is known to show that, as is true of the laws of physics 
and chemistry, their action is relatively fixed and inevitable. Al- 
though we cannot change these laws, we can nevertheless make 
use of them if we learn what they are and how they operate. The 
differences, little and great, signdficant and trifling, that you see 
in the behavior of your friends and in yourself are not the result 
of chance but have come about through the combined action of 
growth and experience. To understand them you must loiow 
something of the laws of growth and of the factors by which 
its course in determined. 
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GROWTH IS MORE THAN AN INCREASE IN SIZE 

All Uving beings grow. With this gx‘owth come changes, jiot 
m size and but in behavior. The baby does not 

look like a grown-up and he does not act like a grown-up. 

He is different. We sometimes say of an acquaintance, “What 
a babyish face he has!” We do not mean that his face is small; 
it may even be larger than the average. But the contour of 'his 
features reminds us of a baby. Likewise, when we say that some 
adult is “acting lilce a baby” we do not necessarily mean that his 
behavior is simpler, more naive, less elaborately organized than 
that of other adults. It is not simply a matter of doing less than 
we expect, but of doing something different. 

Growth, whether physical or mental, is some th ing morejtlian 
a mere ujcre^se.in sizeor a^addedabilityjo^dp_t{ungsrThe adult 
is not just a big baby, eidier in body or in mind. He has grown 
bigger, it is true, and his mental powers have improved. But he 
has also changed in many other ways that have nothing to do 
with size or with amount of ability. His bodily proportions have 
changed. His arms and legs make up a greater part of his body 
than they did in infancy; his head is smdler in proportion to his 
trunk. The composition of his bodily tissues has changed. His 
bones are becoming more brittle, his muscles less resilient His 
features have become more clear-cut; the chin and lower jaw have 
Increased in size and firmness. As age advances, the layer of fat 
directly underneath the skin gradudly disappears, and wrinkles 
result j,< 

Mental growth, like the growth of the body, is more than a 
gain in quantity. It is not just a matter of being able to do more 
things or of being able to do them better. It also involves.change s ‘ 
iq the way-we think and actj _in th e emoti ons , inte rests, an d desi res 
thatinfluencfiAlLour conduct. Th§?e changes.are..ju5Lasjruly_a 
pari- of mental g ro wth as a re gains in the a bility t(L memorize, to 
f orm corr ec t ju dgmentSi gr to sec relationships, and theyjmerit 
quit e as care ful study. . 
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THE HELATIONSHIP OF EXPERIENCE TO GROWTH 

Picture to yourself a person reared from birth under conditions 
controlled by cloclcwork in such a way that all events in his 
world occur in a fixed order and nothing new ever takes place. 
Under these circumstances, would his experiences change from 
day to day and from year to year or would they be completely 
controlled by the revolutions of the clockwork? 

Before trying to answer this question, think of another and a 
somewhat similar case. Suppose that a man, after having been 
totally blind and deaf from birth, were gradually to gain the 
power to hear and see. Every day, as his senses improved, he 
would be receiving new impressions, trying out new activities, 
forming new habits, acquiring new interests, gaining new ex- 
periences. Although to every one else his surroundings might 
remain exactly the same as they were before, to him they would 
be new and different each day. In like manner, the child reared 
under conditions of clocklike regularity would nevertheless be 
constantly finding out new things, having new experiences, as his 
developing abilities enabled him to respond to an increasing num- 
ber of different factors or aspects of his environment in an ever 
greater number of different ways. It is hard to think of two sets 
of purely external conditions that could bring about differences 
in the behavior of two adults that can at all compare with the 
contrast between the behavior of a normal adult and a normal 
infant two weeks old in the same surroundings. AJdiDughjajeJiarze 
noway o f koawing just_how thejvorld,‘‘se.5ins” tojbe bjby^rince 
he is unable tQ.isll us about it,.it.wcaild.„be a great mistakeia 
suppo.se thatjobjectslodk the sanoe tpjiimjs th^-do.tQJis, that 
sounds haye.jhe same msaiiiag for him, oE.in-shopt,-that-a.giveEi 
set of external conditions constitutes tlie same, “eavironmenri'’ -for 
the infant asJorjthcjduk. 

The kind of thmking that ascribes to animals or children the 
same kind of mental processes, attitudes, motives, or desires that 
we as adults experience is known as anthropomorphism}- and it 

iProm the Greek imthropos (“man”) and morphe ("form”); hence 
ascribing the form or chaiacteristics of man to anything not human. 

Scncuy speaking, of course, cliildren do not come under this categorv. 
Nevertheless, our interpretation of the behavior of infants who have not 
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has been responsible for many errors in psychological theory and 
practice. It is an error to -which we are all particularly liable, just 
because we know ourselves so much more tlioroughly than we 
know any one else. Our most common way of attempting to 
understand others is to “put ourselves in their place,” Such a feat 
of legerdemain is difficult at best, and it may lead to the grossest 
of errors unless the abilities and limitations as well as the past 
experiences of the person in question are known and the effect of 
thesfe abilities, limitations, and experiences upon the way the en- 
vironment “seems” to him and upon his consequent reactions to 
it are understood. We have seen that even to grown people of 
very similar general background, the same ink-blots “look” very 
different. How much greater, then, must be the difference be- 
tween the world of childhood and the world as it is kno-wn by 
adults! Yet every adult was once a child who lived in a child’s 
world and behaved as a child does. The changes in his world did 
not occur all at once, nor without a reason. They took place 
gradually, and like a rear-view mirror they reflected the expe- 
riences tlurough which he passed. 

WHAT IS MEANT BY “ENVIRONMENT”? 

So far we have been talking about the “environment” father 
loosely. It is time now to attempt to get a clear idea of what 
environment really is, or perhaps we had better say, of the 
meaning that we shall attach to it in this book. By the environ- 
.ment of any p erson yye„ mean whatever,,, gbj^ects^ ^d e 
(whether they be material objects, happenings, relationships, ^ 
actions.oJ., other people or whatnot) are present in liis immediate 
nei^bPfh.0Q.d and to which he.is capable of jesponding in sc^e 
•way. When looked at in this manner, it will be seen at once that 
environment cannot be thought of as something distinct and 
apart from the individual but rather as sometliing highly de- 
pendent upon the individual, his interests, abilities, and past ex- 

yet learned to speak is based upon almost exacdy the same kind of evidence 
as is our interpretation of animal behavior. The hazards of ascribing to the 
infant or young child the same bind of motives, attitudes, and felines as 
those -with which we are familiar as adults are so great that the use or the' 
term anthropomorphic in this connection is perhaps justified. 
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periences. A color-blind person has not the same enviroment as 
one "vvith normal color vision, even though they share the same 
room. To the infanr ^ho basmor- yet learn e.d-tCLSpealt-or.tQ-imd^- 
s tand ^laagu^ge it mak es li ttle differcnce-whether the-family-spends 
its evenings reading .S^kespeare aloud or jn. listening to theLlatest,. 
comic program over thejadip. When the understanding is limited, 
tfie environment is also dmited. As the mind grows, the environ- 
ment broadens. The ^jj^tionship is not perfect, because it is 
possible to rear a very able mind in a very limited environment 
or to provide an undeveloped mind with many or few situations 
to which it is able to respond. Nevertlieless the association exists, 
and we cannot afford to ignore it. 

A few of the modern psychologists, especially those who belong 
to what is known as the Gestalt school (a system of psychological 
theories about which we shall have more to say later on) go even 
further than this. They prefer not to speak of “environment” 
in an unqualified way at all. Instead they differentiate between 
two kinds of environment; the “p!^sical environment” and the 
“psychological environment.” Tlie first js static. It”is made up 
of all those features of the outside world about which there is: 
well-nigh universal agreement. It includes houses, considered sin^ 
ply as buildings of certain shapes, sizes, and colors. It includes 
people, dogs, the wind, and the rain. It includes everything 
external to the person, whether he pays attention to it or not. 

Ji .differ.cnj. It includes 
only that portion of one’s surroundings to which he is responding 
and its psychological character is inextricably bound up with his 
response; the one defines the other. The physical house is just 
a hnnsa ,r- hHt. . t he--ps y gh nlngiraLhnngP if; , ]P t us sav. the bnnsp 
where I usetl-m-Jutp_anH haH rpi^py That little tr^ 

at its side is the one my brother planted. Up there is the window 
of my old room. Surely no one can deny that this house is psy- 
chologically not the same house for me as it is for you who have 
never seen it before. You see in it many deficiencies that I overj- 
look; I find beauties to which you are blind. 

'I^at it is the p^chological, rather than the physical environment 
which is of real importance to the individual, I thinV we shall all 
agree. But since the difference between the two actually resides 
in the person who projects his own attitudes outward and ascribes 
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them to the things of die outside world, we shall avoid some 
confusion of thought if, in place of the term psychological en- 
vironment we make use of the simpler word, meaning. The phys- 
ical features of the house <.T which we just spoke are much the 
same to both of us, but the h • has a meaning for me that 
it does not have for you. , 

THE GROWTH OF MEANING 

With added experience the environment takes on enriched 
meaning. Let us return to our hypothetical child reared by 
clockwork. At times he is fed, and certain events always imme- 
diately precede the feeding. It will not be long before these events, 
whatever they may be, come to stand apart from the rest of the 
series as something very special. No longer are they simply “a 
bright object before my eyes,” “a warm touch on my cheek,” 
but rather “the signs that my dinner is coming.” Under the more 
variable conditions in which most children are reared, associations 
are formed somewhat more slowly than it is probable would be 
the case in such a constant situation as we have desfribed; never- 
theless there is enough similarity in the relationships between 
events from day to day to cause many associations to be formed 
at a very early age. Marquis ^ has shown that as early as the first 
week of life, infants whose feeding-time has always been pre- 
ceded by the sound of an electric buzzer will show a decrease in 
general activity and Will frequently open the mouth and make 
suckling movements when the buzzer is sounded. (See Figure 2.) 
By the age of a few weeks, most babies will stop crying momen- 
tarily when the mother approaches the crib, or even at the sound 
of the mother’s voice or footsteps. Later on, sounds linked to- 
gether in certain ways become such perfect symbols of the objects 
or events we have learned to associate with them that they are 
actually used as convenient substitutes for the things tliemselves. 
When these sounds are uttered by human beings, we speak of 
them as “language.” As far as our understanding of them is 
concerned, however, many other sounds have a language function 

2 D. P. Marquis, “Can Conditioned Responses Be Established in the New- 
born Infant?" }, Qenet, Psychol., 1931, 39! 479-492. 
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for US. A whistle in the distance tells me that a train is passing; 
a series of caterwaulings under my window tells me that a cat-- 
fight is in progress. These associations or “meanings” are built 
up in exactly the same way as the more simple forms by which 
the baby learns to connect certain events with his feeding-time. 
Nothing else in human experience, however, approaches human 
speech in the range and flexibility of the meanings that come to 
be associated with it. 

It is to meanings and not to the simple sensory qualities which 
underlie them that we respond in our everyday behavior. That 
pattern of lights and shades I see over there, which I have learned 
to call a chair, is very much more than a visual pattern. It is a 
thing to be sat upon when I am tired, a thing to avoid when it 
gets intny way, a thing to be climbed upon when T wish to secure 
something beyond my reach. In a dim light I mistake it for a 
person, or for a large dog, and I greet it cheerfully or pat it on 
what I take to be its head. I smUe at it when it recalls an absent 
friend; it brings tears to my eyes when I know that the friend 
who formerly sat there can never return. Is it the chair, con- 
sidered simply as a material object, that calls forth all these varied 
reactions on my part? Not at all. The chair remains the same, but 
its meaning varies, and it is the meaning that determines my be- 
havior. Like other aspects of mental life, meanings, too, grow 
and change with advancing age. 

PSYCHOLOGY, THE STUDY OF THE DEVELOPMENT 
OF HUMAN BEHAVIOR 

of mental activity 
not content with 
the separate description of single activities, for events, however 
important in themselves, lose much of them meaning if considered 
apart from their normal surroundings and out of their natural 
sequence. Psychologists to-day are asking not only what a given 
form of behavior is like but how it came to be so and into what 
it is likely to develop later on. Psychology is largely concerned 
with the study of the processes by which early potentialities 
interact with later experience to form new patterns of behavior, 
new ways of doing things. 


psychology is sometimes, defi ned a s the study 
and conduct. Modern psychology, however," is 




FIG. 2.— THE ESTABLISHMENT OF CONDITIONED RESPONSES IN 
NEW-BORN INFANTS 

This figure shows the day to day changes in response to the buzzer (p. n) 
in terms of the percentages of the total number of occasions that the be- 
havior in question was observed. For example, the first curve shows that 
while the sound of the buzzer did not arouse sucking movements on the 
first day, an occasional instance of this response was seen on the second 
and third days. After the third day, sucking in response to the buzzer oc- 
curred more and more frequently until by the seventh day the sound of 
the buzzer elicited sucking movements on 45 per cent of all occasions. The 
remaining curves are to be read in the same way. For a more complete dis- 
cussion of the process of conditioning see Chapters VI-VII. 

(From D. P. Marquis, “Can Conditioned Responses Be Established in the 
Newborn Infant?" /. Genet. Tsychol., 1931, 39: 479-492. Courtesy of Clark 
University Press.) 
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In the course of such a study many special problems have to 
be considered. It is necessary to know something both of the 
normal or usual course that behavior patterns follow witli ad- 
vancing age, and of the eMent and frequency of the variations 
from the usual pattern that may be seen in individual cases. We 
need also to know how these variations in behavior have come 
about. This means that we shall have to study them in relationship 
to many other factors, , such as family history, race, and sex, in 
addition to the personal experiences of the people who exhibit 
them. We wish to know how our own behavior or that of others 
can be most easily and permanendy modified, how learning may 
be facilitated, how good habits may be formed and undesirable 
habits broken up. We need also to know something of the physio - 
logical factors that influence behavior, and this b ringS-Hs to a 
cons ideradon not on l y of snch g eneral bodil y .co nditioa£..as healthy 
a nd dis fiaseJbutJtfl.ja.Jiuimbfir-i:tLmLQr£..specialized-pr6Mems such 
a s the growth ■ andiunctim--Q£_th.ejiervQiTS-system-~and.>Q£,..tbe 
v arious s ense=Qrga ns.-the part p layed by the glands o f .internal 
secre tion, and qdter matters of p hysiological-chemistryr And we 
should not forget, in the study of tliese relatively concrete mat- 
ters which the outsider can observe, that there is a great deal 
going on within the organism which we are unable to see directly 
and for the study of which no very effective instruments have so 
far been invented. The impulses we experience, the desires we 
feel, the interests we acquire, the thoughts we think, the meanings 
that we ascribe to what goes on about us are just as integral parts 
of our lives and actions as the movements of our muscles. Prob- 
ably if all were known we should find that every observable 
action has as its starting point some intra-organic change. To these 
changes we give the name of “mental activities”; sometimes for 
convenience we refer to them collectively as “mind.” There is no 
sharp distinction between the mental and physical activity of a 
living organism. The mental activity, the change within tiie or- 
ganism, is merely the first stage in a single event which may or 
may not terminate in an external movement that other people 
can see. We know a little more about our own mental activities 
than about those of other people, but it is a mistake to think that 
we know all there is to be known, even about our own. Of the 
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physiological processes involved in these intra-organic changes 
we get no inkling either from tr5dng to analyze our own thoughts 
and feelings or from observing the actions of other people. We 
know a litde about what we think, but not much about how we 
think. We often misjudge our own motives. We do many things 
without Imowing why. In reality, while it is true tliat every 
person loiows a little more about his own mental activities than 
anybody else can know merely from watching how he moves his 
arms and legs and the other parts of his body, most of us flatter 
ourselves into thinking that we know our own minds a great 
deal better than we actually do. 

At this stage we might easily become tangled up in a great 
deal of metaphysical discussion about the distinction between the 
mind and the body, but such a discussion would profit us little. 
The point of view we shall adopt here is that the organism acts 
as a whole,® but that it is sometimes desirable to study certain 
features of its behavior separately, just as we may examine the 
spark-plugs of an engine without paying much attention to the 

“ Of course this does not mean diat every part of the organism is ovenly 
concerned with the activity, of every other part. I move my hands while 
my feet are quiet; my heart beats, and various other physiological processes 
go on while my body lies quiet in sleep. Nevertheless, these acts are not 
isolated from die rest of the body, though their relation is not always 
apparent. The movement of my hand uses up a small but measuratue 
amount of the bodily store of nutriment which was available for any part 
that needed it, and the common reserve is thereby lessened by just that 
amount. On the psychological side, relationships between the active and 
passive parts of the body likewise exist, though they are not always easy 
to detect. During the early stages of healthy digestion when the smooth 
muscles of the stomach are active, the external muscles tend to become re- 
laxed below their usual state of tension, and if the meal has been unusually 
hearty one may even find it difficult to avoid falling asleep, Those who 
doubt the psychological interdependence of the various parts of the or- 
ganism may find it enlightening to the old schoolboy trick of patting 
die head with one hand while rubbing the stomach widi the other. Of 
course this can be learned, but the effort involved in learning it is testimony 
to the fact that human action is never truly part-action but always involves 
the total organism, even diough nature or habit may have so freed an^act 
from those connections that would interfere with the individual’s effeedve- 
ness that it seems to be independent. We shall see later that one of the 
most important aspects of maturation consists in the growing independence 
of the acdons of the various parts of the body from each other. But the 
independence is never complete. Always it is the organism and not merely 
one of its parts that initiates and controls behavior. 
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rest, although we know that the spark-plugs are not the whole 
of the engine. So, when we contrast mental activity with physical 
activity, we mean only that some of the changes which take place 
in the relationship of the organism to its environment can be 
observed by everybody, while others are known only to the 
organism within which they occur. Characteristically, these 
changes known only to the organism— the intra-organic changes— 
are the first stages in a given activity which, in many cases, though 
not always, is continued to a point at which it can be observed by 
otliers as well. 

I find myself in need of a pencil. This involves some kind of 
an inner change from a state of indifference with reference to 
pencils to one of dissatisfaction* and tension. So far, no one 
except myself knows that anything has occurred, and even I 
do not know just what has happened in any physiological sense. 
All that I really know is that some kind of mildly disturbing 
change has taken place in me that experience has taught me can 
be relieved by going to get a pencil. Now if the activity spreads 
outward to include the muscles, if I get out of my chair where I 
have been sitting quietly all this time and go for the pencil, we 
call this final part of the activity a physical reaction because it is 
observable to others as well as to the subject himself. But the two 
are not really distinct; they are only earlier and later stages in a 
single act. 

Note further that the mental part of the act might have oc- 
curred without the subsequent physical action, I might have felt 
a desire for the pencil without going to get it, in which case the 
desire would have been just as real (though perhaps we may raise 
a question as to its strength), but no one would have known 
about it except myself. Or the physical act might have taken a 
different form. Instead of going for the pencil myself, I might 
have asked some one to bring it to me. Again, the physical action 
may have had as its starting point something quite different from 
a desire to get the pencil. Getting the pencil may have been 
only an excuse. My real motive may have been to escape from a 

* We do not know in what this change consists, but there is a good deal 
of evidence pointing to the conclusion that its major features occur some- 
where within the outer gray portion or cortex of the two great lobes 
making up the upper forward portion of the brain which are called the 
cerebral hemUpheres or, taken together, the cerebrum. 
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difficult social situation, or to secure a minute’s respite from 
studjr. We cannot get a complete picture of an activity without 
knowing both the motive, which is its starting point, and the 
later stages, which may take the form of muscular action. Both 
are necessary for a complete psychological description. 

As age advances and experience increases, both the internal and 
the external phases of activity are constantly c ha ng in g. It is the 
aim of psychology to learn how these changes take place, how to 
predict them, and how, when possible, to control them. To do 
this we must begin early, for actions are not independent of each 
other but form, a continuous series, the completion of one giv ing 
rise to the next. Nor are they independent of the growth of the 
organism, for acts that would be impossible at one stage emerge 
at later stages and exert new effects upon subsequent behavior, 
The study of psychology may therefore be defined as the study ^ 
of the development of activity, including both its internal and its 
external phases. 

S 


TRY THESE EXPERIMENTS 

Prepare a series of ink-blots like those shown in Figure r. You can 
make these by putting a drop of ink on a sheet of ordinary type- 
writing paper, folding the paper across the drop, and rubbing the 
outside to spread the ink. Then unfold the paper and you will find 
that you have a symmetrical blot like those in Figure i. Make from 
six to ten of these blots and mount each one on a separate card,® In 
showing the cards, give each subject two or three minutes’ time in 
which to respond; show each card in each of the four possible orienta- 
tions (each side successively becomes the bottom). Show the cards, 
one at a time, to a number of men and women of about the same 
age and educational training, taking each person individually so that 
his responses will not be heard by the others. Ask each one to name 
everything he sees in each blot. Record the responses and the time 
required for the subject to respond on a prepared form something 
like the one shown on page 18 in which the four orientations of each 
card are indicated as A, B, C, and D. 

• As an alternative, the blots shown in Figure i may be used, though be- 
cause of their small size they are somewhat less suitable. If used, they should 
be cut apart and mounted on separate cards, or else 3 cardboard screen 
should be prepared of such a size and shape that all the blots except the 
one to which the subject is responding can be concealed from view. 
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Subject’s name Age.... Sex Education..... 

Card# and Tmereqtdred 

orientadon in minutes Responses given 

1 A 
1 B 
I C 
1 D 
etc, 

I. DifFerences among Jndividnals 

a. What is the largest number of different responses given by 
any one person? The smallest? 

b. Is there any single response given to a particular card by all 

of the subjects? i 

c. Are there any consistent differences in the type of response 
given by the different subjects? (Consider here such things 
as the proportion of the total number of responses in which 
there was mention of animals, people, etc.) 

a. Differences between the sexes 

a. Are there consistent differences between the sexes in the 
number of responses given? 

b. Axe there differences in the kind ’of response? Can you think 
of any possible reasons for such differences? 

3. Age differences. Obtain the same data for a group of cliildreii 
all of whom are of about the same age. 

a. Are there differences in the number of responses of children 
and adults of the same sex? 

b. Are there differences in the type of response given by chil- 
dren and adults of the same sex? 

4. Age-sex differences. Determine the pattern of sex differences 
in the responses given by children. Is this the same pattern as 
that shown by the adults? If not, how is it different? 

5. A series of ink-blots similar to these has been widely used as a 
measure of die “total personality.” Tlie method of scoring is 
very elaborate and much special training is needed in order to 
leam it. It is worth noting, however, particularly in view of 
what has been said about Ae “wholeness” of an organism’s re- 
sponses, that even from so apparently trivial a form of behavior 
as the kind of objects suggested by the shapes accidentally taken 
by a blot of ink dropped on paper, much can be inferred about 
a person by one who has learned to understand the si^s. 

.Without this specialized training, any inferences you may be 
inclined to draw about the characteristics of the persons partici- 
pating in your experiment must be made with extreme caution. 
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But it may be worth your while to look for any well-marked 
special tendencies, different from those given by the majority, 
that set off certain members of your group from the others, 
and to see whether anything that you may know about the 
personality or ejyeriences of these persons seems likely to ac- 
count for the differences noted. 



chapter II 


PROBLEMS AND METHODS OF MODERN 
PSYCHOLOGY 

With what kind of facts is psychology concerned? 

How does it obtain these facts? 

What are the advantages of experimentation in psy- 
chology? 

What is meant by the “personal equation" in scientific 
work? 

Why is a knowledge of this factor important? 

THE FIELD OF PSYCHOLOGY 

In the early stages of any science, a great deal of spadework 
has to be done in the way of describing, arranging, and classifying 
the material with which it deals. During this time there is likely 
to be some friendly wrangling among the workers about what 
kinds of material should be included, what names should be given 
it, whether this or that bit of data is significant or worthless. 

Since psychology is so young a science, it is not surprising 
that up to the present time ±ere has been much discussion among 
psychologists about what kind of facts should be regarded as 
suitable material for the psychologists to handle. The group of 
German psychologists led by Wundt were at first very insistent 
that the field of psychology stopped with the study of sensations 
and their attributes. They also held that the aim of psychology 
was to discover general principles and trends only, that it had 
no concern with the individual person as such, nor with questions 
about how differences between persons were brought about. In 
spite of Wundt’s lack of sympathy with the problem, however, 
Cattell, who was one of the pioneers among American psycholo- 

20 
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gists, began his work on individual differences while he was an 
assistant in Wundt’s laboratory, and it is in large measure due to 
his efforts that the study of differences in the abilities and jper- 
sonality of individuals has become such, an important part of 
pychology to-day. 

But the rising interest in differences between people has in no 
way lessened the significance of knowing what principles hold 
good for people in general, and while it is true that there are 
many respects in which people differ, it is also true that there 
are many psychological laws that hold good for practically all 
normal persons. The following are just a few of them: To persons 
with normal color vision, red colors look darker and blues look 
lighter when seen in twilight than when viewed under full day 
light. Children become able to draw a circle from copy before 
tiiey can make a square, and the square can be copied at a con- 
siderably earlier age than they can copy a diamond. Straight lines 
terminating in obtuse angles are judged to be longer than lines 
of the same length that terminate in acute angles. (See Figure 3.) 

< — > < 

FIG. 3.— THE MtfLLER-LYER ILLUSION 

The horizontal line on the left is the same length as the one on the right. 

If yo,u don't believe it, measure them. 

Psychology, therefore, is concerned with two kinds of knowl- 
edge: that which tells us haw people in general react to different 
kinds of stimulating conditions, and that which has to do with 
differences in the responses of individual persons when the ex- 
ternal conditions remain the seme. Only a very narrow-minded 
person could insist that one of these is more important than the 
other. Both kinds of information are needed for the understand- 
ing of human behavior. Indeed, if you will turn back to pages 
9-12 and read again what was said there about the nature of 
environment and its relationship to the characteristics of the indi- 
vidual, it should be clear that the differences between the two 
types of problem are often more apparent than real. 

The following examples show how the two kinds of informa- 
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tion supplfement each other. You will note that aU have to do with 
the same general topic and make use of the same experimental 
set-up. The difference lies in the kind of problem that each is 
designed to solve. 

TTie ability to react quickly and correctly when a stimulus is 
given is a matter of rather obvious practical import, and it has a 
number of theoretical implications as well. Common observation 
tells ns that some people are quick to respond, whereas others 
are slower, and it is reasonable to suppose that certain kinds of 
stimuli are likely to evoke more rapid responses than others. 
But these statements are too indefinite to be serviceable. Spe- 
cifically, we need to know just what conditions malte for speedy 
reactions and what significance may be attached to individual 
speed of response. Casual observation is not exact enough to an- 
swer these questions, but the laboratory has provided us with 
information about some of them. For example, psychologists in- 
terested mainly in questions of the first type have conducted 
experiments to find out whether people react more quickly to a 
visual stimulus or to an aliditory stimulus. The usual method of 
conducting the experiment is to have the subject seated com- 
fortably at a table with his finger resting on a telegraph key 
which is connected with an electrical timer that records time in 
small fractions of a second. In the experiments on visuttl reaction 
rime he is told to watch for a light that will appear at a specified 
point and to press the key the instant he sees the light. In the 
experiments on auditory reaction, the instructions are the same 
except that he is told to listen for a specified sound. Both the 
giving of the stimulus and the recording of the response^are 
mechanically controlled. 

Tliis experiment has been tried many times by different in- 
vestigators and always with the same result: the response to the 
auditory stimulus will be decidedly more prompt tlian that to the 
visual stimulus. The time required for response to a touch on 
the skin is about the same or perhaps a trifle slower than that 
required for an auditory stimulus, and tire responses to taste and 
smell are the slowest of all. 

Whatever die sense-organs stimulated, there is a direct relation- 
ship between the intensity of the stimulus and the speed of the 
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response. A loud sound or a bright light will induce a quicker 
response than will a faint sound or a dim light.’^ 

There are other changes in the conditions of experiment that 
affect the speed of reaction. A Danish psychologist, Lange, about 
whom we ^all have more to say later on, is credited with having 
been the first one to point out (in i888) that if the instructions 
are given to the subject in such a way as to lead him to direct 
his efforts chiefly upon watchii^ for the stimulus, his responses 
will be slower than if he fixes his attention upon the part of his 
body that is to make the response. The first is usually spoken of 
as the sensorial reaction because the attention is fixed upon the 
stimulus that affects the sense organ; the second is known as the 
wuscvlar reaction. 

Other psychologists have studied the question of reaction time 
from a different point of view. Tlreir interest has centered around 
the reacting individuals, rather than the conditions of reaction. 
Some people, they found, were consistently slow in their reactions, 
others quick, and still others were variable, reacting now quickly, 
now slowly, and never seeming to settle down to a reasonably 
uniform rate. What, they asked, do these differences signify? Is 
quick reaction a sign of superior intelligence, of a particular type 
of personality, or is it a kind of special ability that is mainly im- 
portant for success in certain skilled acts, such as driving an 
automobile!’ Does speed of reaction vary with sex? How does it 
change with age? 

These and other similar questions have also been put to experi- 
mental test by many investigators, and while the findings have not 
always shown complete agreement, the general trend may be 
summed up about as follows: On the averagfe. p ersonsmisuperior 
intelligence react _to a_stimulus more quickly than do those-of 
less ability, but the difference is so small and there are so many^ 
individual exceptions_to the general rule that it is unsafe .to judge 
the intelligence.of any person omthe basis j?f his spee^ of reacdoij, 
Measures of reaction time have also been included as parts of 
standard tests for predicting ability to learn certain trades or 
special skills such as automobile driving. The results indicate 

iThis is true only within limits. A stimulus that is so intense as to be 
disorganizing may block the response instead of accelerating it. 
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that while the “simple reaction time” described iti an earlier 
paragraph has not much value in predicting these abilities, “dis- 
crimination time” in which a number of different stimuli are 
presented in irregular order and the subject is told to press the 
key only when a certain one— say, a red light— appears, may be 
more meaningful. The problem is sometimes made still more com- 
plicated by providing the subject with two keys and telling him 
to press the left-hand key in response to one kind of stimulus, 
the right-hand key for another. This is known as the “choice 
reaction.” 

Some of the reaction time experiments used in tests for auto- 
mobile drivers have been made very realistic by placing the 
subject in a stationary apparatus like the driver’s seat of an auto- 
mobile with steering wheel, pedals and gear shift all connected 
to a recording device so as to give a graphic record of all his 
responses, dius making it possiWe to know just what he does 
and how quickly he does it. Before his eyes is a screen on which a 
moving picture is projected of the “highway” along which he is 
supposed to be driving. Various emergencies occur at unexpected 
intervals. Traffic signals change, a dog leaps suddenly out of a 
ditch, a child runs from behind a parked car. These tests have 
distinct value in showing what a prospective driver can do when 
he puts his mind to it; they do not, unfortunately, guarantee 
that he will be equally careful when on the road! 

Most investigators have found a very slight superiority of males 
over females in average speed of reaction, but this, too, is a rule 
that has many exceptions. The reactions of children are slower 
and much more variable than those of adults, and in old age the 
pattern of childhood gradually returns with a slow decrease in 
speed and a more rapid increase in variability. 

For many years, a special kind of reaction time, often referred 
to as “association time” has been used by clinical psychologists 
to uncover emotional “sore spots” in persons coming to them for 
help. A prepared list of words ® is read to the subject, one at a 
time, and he is instructed to respond to each one with the first 

2 Sometimes a standard list is used, but if the psychologist has any I'nlflmi r 
about the probable nature of the difficulty, a special list is often made out 
in which words that are likely to have special associations for the subject 
are interspeisid at irregular intervals with other words that arc not likely 
to have particular emotional significance. ^ 
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word that comes to his mind. The time required for each response 
is noted. It has been found that words having a strong emotional 
connotation require a longer time for response than do words 
of indifferent meaning. Thus, by noting where the long delays 
occur, a clue to the patient’s difficulties may often be obtained. 



PIG. 4.— A KYMOGRAPH (A) AND AN ELECTRICAL TIMER (B) 

A. A Icymograph. The cylindrical drum covered with smoked paper is 
rotated at a constant slow speed by a spring motor which is concealed in the 
base. By means of a tambour with writing attachment which responds to 
small changes in air pressure, records 'of Wathing, pulse beat, and other 
bodily movements are obtained. 

B. An electrical timer. The large dial shows time intervals to i/iooo of a 
second; the two smaller dials record tenths of a second and full seconds. 
By reading all three dials, time intervals ranging from 1/1000 of a second 
to minute can be measured. For intervals loneer than this, other instru- 
ments such as stop watches are commonly employed. 

(Courtesy C. H. Stoelting Co.) 

Recendy Luria, a Russian psychologist, has shown that not 
only the time required to make the response but also the pattern 
of motor movement involved in making it has diagnostic sig- 
nificance. A tambour with writing attachment is connected with 
the telegraph key in such a way that when the key is pressed, air 
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is forced out of the tambour and a'rccord of the resultaht move- 
ment of the writing attachment is made on a kymograph. (See 
Figure 4,) The subject is told to press the key at the same time 
that he responds verbally with his word association.® 

Figure 5 shows some of the different patterns of the motor re- 
sponse found by Burtt, an American psychologist, using Luria’s 
technique. 



Tie, 5— DIAGNOSTIC SIGNS IN THE MQTOE BESPONSE TO WOSDS HAVING 
EMOTIONAL SIGNIFICANCE FOR THE SUBJECT 

(For description of this figure see opposite page.) 

, J “"I methods employed by Luria and others 

\yno nave aaopted his procedures. 
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It would be possible to devote many more pages to the descrip- 
tion of reaction time experiments, but the examples that have 
been given are probably sufficient to show how incomplete and 
one-sided our knowledge of any field of behavior would be if 
we failed to take into account both the characteristics of the 
stimulus by which a response is evoked and the characteristics 
of the subject who responds to the stimulus. We study each by 
experimental comparison when one (and only one) feature is 
changed at a time. This means that if we wish to compare the 
responses to two different lands of stimuli we must keep the 
subjects the same; ^ if we are interested in comparing the behavior 
of one person with another we must keep the stimulating condi- 
tions the same. 


Figure y (description) 

In this experiment the subjects were given a series of stimulus words and 
instructed to respond to each with the first word that occurred to them 
and at the same time to press a telegraph key on which the finger was 
resting. Tlie pressure forced air from a bellows into a tambour and thus 
made a graphic record on a k3miograph. 

The usual form of the motor response was approximately like that shown 
in No. 19 above. A sharp initial pressure is followed by a slight relaxation 
while the response is given, after which the finger is lifted and the key 
returns to its normal position. With some subjects, however, the finger 
was lifted from the key so sharply at the end of the response that there 
was a slight rebound, as shown in No. 5. It was found that each subject 
had his own characteristic pattern of motor response. Deviations from that 
pattern were frequently found to indicate some form of emotional dis- 
turbance. For example. Nos. 8, 9, 13, 14, and 1$ show distinct hand tremors 
at some stage in the response. In No. i the subject “jumped the gun,” par- 
tially depressing the key before the main response was given. This suggests 
the possibility that the first response that occurred to him was rejected in 
favor of another that may have been less revealing. A rather hesitant type 
of response is illustrated by No. ii, while in No. 10 the subject released 
the key before it had been completely depressed. In No, 17 the subject 
went still further and failed to press the key at all. While too much con- 
fidence must not be placed in evidence of this kind since many factors such 
as temporary distraction of the attention may operate to produce changes 
in the form of the motor response, the method nevertheless has definite 
possibilities for uncovering emotional “sore spots” in the individual. (After 
H. E. Burtt, “Motor Concomitants of the Association Reaction,” J, Expgr, 
Psychol., 1936, 19: 31-^3-) 


* Or at least closdy similar. 
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CHANGING POINTS OF VIEW 

For 3 time psychologists were much occupied with the study 
of so-called mental faculties, such as memory, imagination, and 
attention. These, they believed, were distinct and special powers 
of the individual, to be observed and studied independently. They 
were accordingly regarded as the central facts under which 
psychological material should be classified. Since then we have 
grown to realize that factors such as these are not distinct from 
each other, that one cannot, for example, “reason” without at 
the same time remembering, imagining, and paying attention. 
We can take the same behavior and classify or describe it in a 
dozen different ways, depending upon which of its many aspects 
we choose to observe. We may notice the movements of our 
subject’s arms and hands' and describe or classify these move- 
ments according to their speed, their accuracy, their force, their 
gracefulness. Or we may ignore die arm movements and center 
our attention upon those of his legs and feet, or upon his facial 
expression, or upon his speech, and here we may give attention 
either to what he says or to how he says it. Speed, accuracy, 
grace, memory, persistence, and so on are nothing more than 
descriptive terms that we sometimes find useful in classifying 
behavior as it is shown at any particular time. A complete picture 
of psychology as it is to-day cannot be given in these terms any 
more than we can take the qualities they are supposed to repre- 
sent and by putting them together like the pieces of a jig-saw 
puzzle turn out a real likeness of a human being. 

Many other important questions have arisen in the course of 
psychology’s attempts to define its field of interest. One of the 
most significant of these is the question whether or not verbal 
reports about such private and unverifiable data as feelings, sensa- 
tions, or thought processes have any real scientific value or 
whether the psychologist might not better confine his attention 
to the later stages of activity, the external features that are open 
to general observation. This battle between the “behaviorists” and 
the "introspectionists” was hard fought for a number of years, 
but most psychologists now seem committed to a middle ground 
where data of both kinds are accepted if they seem likely to be 
useful. If, for example, we are interested in studying food prefer- 
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etices among a group of intelligent adults, it would be unsafe to 
generalize very far from their behavior, because Smith may be 
very fond of griddle-calces but consistently refrain from eatmg 
them because they give him indigestion, while Brown may man- 
fully swallow his portion of the rice pudding he detests in order 
not to disappoint his hostess. If we want to know what foods 
our subjects like best, we should select a suitable time and place 
and ask them. But if we are interested in finding out what they 
eat, the way to do it is to observe them and keep a record. Ob- 
servation of behavior gives us one set of facts; verbal reports 
by the subjects themselves 
give us another. Sometimes 
one method is to be pre- 
ferred, sometimes the other. 

It depends on what we 

want to find out. # # # # # 

More recently still an- A A A * A 

other school of thought has 

arisen, which, as was the # # # # # 

case with “behaviorism,” A • A A A 

may be looked upon as a 

reaction against an extreme # # # 41 # 

aitd restricted point of view. 

This new psychology is 
.known as the psychology 

of Gestalt (from the Ger- 6.— dots illustrating the 

man word, Qestalt which tendency to perceive forms or 
means form or shape). Just figures 

as the advocates of be- Look intently at these dots for a tno- 
haviorism criticised those ment or two. What organized arrange- 
who put too much trust in ments or figures do you see? 
the data obtained by intro- 
spection, so the supporters of Gestalt theory criticize the be- 
haviorists for concerning themselves only with fractional bits 
of behavior which lose their essential character when viewed out 
of their natural setting. A musical tone, they point out, is one 
thing when heard by itself; it is quite a different thing when 
it is part of a melody. If you arrange sixteen dots to form a: 
square as in Figure 6, and then look at the square intently for 
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a minute or two, you will find that some of the dots appear 
to stand out from the others to form patterns and that tliese 
patterns shift themselves about from time to time but always 
maintain some kind of internal organization. They are patterns, 
figures, and not just haphazard arrangements. So with things in 
general. We respond, not to simple isolated features of the world 
around us but to patterns, to groups of objects or conditions 
that stand out from moment to moment as unified wholes, as 
gestalts that cannot be divided further without destroying 
their essential chara!cter. And these patterns or gestalts are in- 
dividual matters. They do not depend entirely upon the external 
conditions surrounding the person, nor are they merely the 
constructs of his own fancy. Rather they represent the special 
ways in which every person organizes the objects and events 
of his life as he lives it. Both the individual and his physical sur- 
roundings play a part in determining the pattern of an experience, 
and it is the pattern, the design, rather than the parts of which 
it is composed that determines Iiis behavior. The error of those 
who carried behaviorism to an extreme, so say the Gestalt 
psychologists, was that they looked upon behavior and the con- 
ditions that stimulate it as something on the order of a physical, 
additive compound like hash, whereas it is more nearly analogous 
to a chemical compound like water. 

These and other points of controversy that have arisen in the 
past have served a useful purpose, not only in defining more 
exactly what psychology is and does, but in suggesting new ways 
of attacking psychological problems and in correcting extreme 
and restricted points of view. As time passes and our Imowledge 
increases, other questions will doubtless arise and be debated as 
hotly as their predecessors have been. The Mudent who finds that 
the authorities in his subject sometimes hold conflicting views 
should neither be disappointed nor alarmed. ^ r easonable am oaot 
of cordaroversv is a sign of health . It is only in death that scientists 
never disagree. 

®The German plural is, of course, Gestalten but now that the term 
Gestalt is rapidly becoming a part of die psychological vocabulary of Eng- 
lish-speaking people, the Anglicized plural is frequendy used. 
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HOW PSYCHOLOGY SECURES ITS FACTS 


Before psychology can give an organized account of mental 
activity and of the effect of growth and experience upon the 
manner in which human beings respond to their environment, 
it must first of all gather a great many facts. We have already 
seen how the exact study of such an apparently simple form of 
behavior as reaction time can jdeld significant information about 
a wide variety of different problems. But these problems do not 


by any means indicate the scope of modem psychological inter- 
est, which extends into every realm of human conduct. Psychol- 
o gy to-day is concerned not only with the classical p i~oblems o f 
vsensation, perception, memory, and the like but with the morals 

a nd defects. thejr.., beUefsrcQnLflktS-and g.Qals^We-want-tQjgiQW- 
how learo ipg-takes..plac&.and-whfl<^grft the 


people learn fastest and r etainJongest. We want to know what 
causes the mind to become diseased, what makes the alcoholic 


patient see snakes where there are none, and why some insane 
persons think they hear the voices of angels or of devils urging 
them to great deeds. Why do perfectly normal people see and 
do such fantastic things in dreams? Whence come our motives, 
our interests and desires, and why are people so different in their 
interests? Why does John like books and school, while Jerry who 
is in the same class plays truant on every possible occasion? Why 
is Mary so popular while her sister is shunned and disliked? 

I^The answers to questions such as these cannot be obtained by 
means of arm-chair theorizing. The modem psychologist is as 
dependent upon the laboratory for the data with which he works 
as is the chemist or physicist.lHis laboratory, however, is not 
confined to the big room you have seen at the university, with 
its array of queer-looking instruments and its shelves piled with 
record forms, although many psychological investigations are 
carried out there. Because the psychologist of to-day is inter- 


ested in finding out how people behave in everyday life as well as 
how they react to the land, of precisely controlled conditions 
that can be set up in the formal laboratory, he must extend his 
observations to the home, the street, the classroom, the factory. 
The condemned criminal in his cell, the commuter on the 5:15, 
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the new-bom baby in the hospital, the genius and the idiot, the 
butcher, the baker and the candle-stick maker, all furnish their 
grist for the psychological mill. Armed with a stop-watch and 
a mechanical counter, the psychologist to-day studies the atten- 
tion value of various window displays as indicated by the number 
of people who stop to look at each and the length of time they 
stay. To-morrow we find him in the school-room conducting 
experiments in learning or giving psychological tests to discover 
the special aptitudes and weaknesses of the children in order that 
their training may be more wisely directed. On other occasions 
he may observe and record the social reactions of children or 
adults toward each other, or, back in his laboratory, he may busy 
himself with photographing the eye-movements of good and 
poor readers, or with studying changes in heart rate or in the 
electrical resistance of the sldn during strong emotion. Whether 
they are collected in the seclusion of the formal laboratory or 
under the more flexible conditions of everyday life, the data of 
modem psychology are the observed and recorded facts of acmal 
behavior. The psychology of to-day bears slight resemblance 
to the philosophy from which it sprang. 


METHODS OF IMPROVING THE ACCURACY OF 
PSYCHOLOGICAL OBSERVATION AND OF RE- 
DUCING THE LIKELIHOOD OF ERROR IN IN- 
TERPRETING THE subject’s RESPONSES 


Every one, no matter how carefully he tries to observe, is likely 
to make mistakes. We may nvpvd a ok -i mportant features of th e 
behavior he is studying, or be led by suggestion to record even ts 
that never occurred. He may mgke-firrgrs in counting, in timing , 
in measuring. F.ven ronnnnn_art» th e, errnrs_nf interpretat-jo n 

due to failure to recn gniY^ what it « givifnj 
QE-LQ.-3Khat stimulus he is-responding. A mother was 
greatly impressed by the rapt attention with which her small 
son listened to the sermon at church. He sat motionless with eyes 
fixed on the minister, apparently , drinking m every word. As 
they left the church, however, he inquired earnestly, “Mother, 
did you know that Dr. Brown’s back teeth are made of gold? 
Every time he opened his mouth I could sfee them shine!” 
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Wheilgge C-aJiumber.Qf-HiffgTy.int; primnli arp. prp.senfp,/l at- fhp 
same tim e, ther e is janger..tbat.axi..obgS£Y.6f-.ingy..nPt,.b.e-...able-tP 
t' eirw hic h one , k d.e|:ec.miaing. jh.e. subjept’s Jbehavior.. If-the .small 
boy just mentioned had been listening to the same sermon given 
on a phonograph concealed from his sight by a screen, it would 
have been easier to judge from his behavior whether or not the 
sermon itself interested him. One of the main advantages of the. 
formal laboratory experiment as compared to casual observation 
lies i n the possibili ty of safe guarding interpretatinn-hy redlinin g 

the number of stK5u[aHng^£a^^jQpjls_to-a-minknum 

' Ifis" ititefesong^ to know that experiments in psychology had 
their beginning 'in the important discovery that no human being 
can observe and record with absolute accuracy. In 1796, Mas- 
Icelyne, an astronomer at Greenwich, found that Kinnebrook, his 
assistant, was observing and recording the time of stellar transits 
almost a second later, on the average, than Maskelyne himself 
did. This was a very serious error indeed, since upon these obser- 
vations depended the calibration pf the clock by which the 
world’s time was regulated, as well as all astronomical calcula- 
tions about time and space. Although Kinnebrook strove to cor- 
rect the error after his attention was called to it, he was unable 
to do so. If anything it grew worse. Maskelyne therefore decided 
that Kinnebrook could not be following the accepted method of 
observation but must have “ fallen into some irregular a nd.‘.con- 
f used m et hod of hig jiwn.” Kinnebrook was accordingly dismissed. 

SeveraT years- later, Bessel, the astronomer at Konigsberg, be- 
came interested in the matter and decided to find out whether the 
Maskelyne-Kinnebrook affair was a unique case or whether other 
astronomers might not also disagree in their observations if put 
to the test. In 1820, he found an opportunity to compare his own 
observations with those of Walbeck.” It was found that Bessel 
always observed a transit earlier than Walbeck and that the aver- 
age differepce- between their observations was even greater than 
that found between Maskelyne and Kinnebrook. This discovery 
led to a number of further investigations from which it became 
evident that the time required to observe and report any external 
event will differ from person to person, even when the utmost 
efforts to secure accuracy are made. This difference came to be 
known as the “personal equation,” and while it was at first con- 
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sidered a problem of interest chiefly to astronomers, its wider 
significance soon became recognized, and many important investi- 
gations aimed at determining its physiological and p^chological 
attributes were undertaken. 

Since that time, psychologists have been devoting much time 
to the question of errors of observation, and many important 
discoveries about the peculiarities of human nature have had 
their origin in attempts to account for the prevalence of certain 
kinds of mistakes. Early psychological experimentation was 
largely concerned with questions of sensation and its attributes. 
Careful investigations were made of the extent and manner in 
which color qualities as perceived by us axe dependent upon such 
matters as lighting, position with reference to other colors (con- 
trast), and whether the colors are seen in direct or marginal 
vision. As a result of these and many other investigations in 
the field of the senses, it became evident that small changes in the 
surrounding conditions may bring about large differences in the 
appearance of any external object, and that accordingly, unless 
the external conditions are carefully controlled, the difficulty of 
interpreting behavior is vastly increased. More recently we have 
come to see that the internal state of the subject himself, his emo- 
tional and physical condition, his level of mental development 
and his past experiences also exert a great influence upon the way 
the world looks to him. Although matters such as these are not 
easy to deal with, their importance at least is recognized and 
attempts to control them are being made. 

In psychological investigation, although ideal conditions of 
experiment are never reached, research workers are continually 
trying to find ways by which the conditions under which experi- 
ments are carried on can be kept under better control and to 
develop instruments for refining observation and for making 
records in a more uniform and exact fashion. In the psychological 
laboratory are to he found chronoscopes for measuring time in 
units as small as the thousandth part of a second, photographic 
apparatus of many kinds for making permanent records of be- 
havior that would otherwise be over be^re it could fairly be seen, 
galvanometers for measuring electrical changes in the skin, and 
apparatus for studying other bodily functions such as heart rate, 
blood-pressure, and changes in the distribution of blood. There 
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are special arrangements for controlling lighting and sound-proof 
rooms to prevent distraction from outside noises. There are 
machines for presenting the stimuli to which the subject is sup- 
posed to respond, so arranged that such factors as the intensity 
of the stimulus, its duration, and the intervals between successive 
trials are kept exactly the same from one trial to another. There 
are other instruments for recording the responses made by the 
subject, thus keeping the results free from the effects of uncon- 
scious bias or imperfect observation on the part of the experi- 
menter. 

Even when the psychologist leaves his laboratory and sallies 
forth into the outside world to learn what he can of behavior as 
it is shown there, he cannot afford to ignore the question of 
scientific technique. He may not be able to control conditions 
as he does in his laboratory, but he can and does select from 
the wide variety of circumstances open to him certain ones in 
which the conditions that have a bearing on his particular field 
of investigation are sufficiently uniform for his purpose. Stop- 
watches, moving-picture cameras, and the like can be carried with 
him and used where he happens to be, and other pieces of appara- 
tus can often be set up temporarily in the home, the school, tlie 
factory, or other places as they are needed. Psychological equip - 
ment, moreover, is not confined to pieces of mechanical appara tus 
6ut includ es also _pri n^ blanks for various kinds of tests^es- 
tionnaires. rating scales„ and-standar-dized4Htervie»E_£orms.|E.ven 
tEiThu mble pad and penci Lin..theJiandsjof one who knows wh at 
t^bbserve and hQ w:..tQ-je6erd-his-obs&rvati Qns in a systematic 
^ fas hion may yield information of greater-scientific value than the 
mo^ elaborate apparatus will fur nish-touthose-unskilled in its .use/ 

There are many important aspects of behavior that cannot be 
studied by means of any mechanical devices now known to us 
but must be observed and recorded as they naturally occur in 
everyday life. Social behavior i s an example. We cannot weigh 
it or measure it. Yet social behavior can be studied, though not 
as easily as other forms of behavior that are more amenable to 
control. By making repeated observations under different circum- 
stances, comparing the results, and checking the facts for ac- 
curacy in as many different ways as possible, even behavior that 
at first thought appears to be so fluctuating and uncertain as to 
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fall completely outside the field of possible experiment can often 
be reduced to some form of order by means of a carefully organ- 
ized system of records. When this is done, it is often found tltat 
behavior that appears irrational and unpredictable is consistent 
enough, once we have got hold of the right key for understand- 
ing it. 

Even from the very incomplete account given in this chapter, 
you can see how great is the variety of problems that the 
psychologist of to-day is attempting to solve, and how absurd 
it would be for him to confine himself to any one method for 
studying them. Methods and techniques do not spring up in a 
vacuum; they ai'e the tools we construct as we feel the need for 
them. We fed out their inaccuracies and inadequacies by using 
them, not by letting them lie idle in the hope that by some miracle 
they will perfect themselves. The method is always the out- 
growth of the problems that it is designed to solve. It is the aim 
of every science to perfect its techniques, but no science would 
progress far if it refused to use imperfect tools when no others 
were available. 

A BOOK YOU WILL ENJOY READING 

Heiuy E. Garrett, Great Experiments in Psychology, 

Revised and Enlarged Edition (New York, D. Appleton- 
Century Co., 1941), pp. xxi + 45a. 

This book gives an account of fifteen experiments that have made 
psychological history. It tells how the idea of measuring intelligence 
originated and what intelligence tests are like. It describes the many 
different ways by which psychologists have tried to find out how 
people and animals learn, and tells you what modern science has 
discovered about many practical questions in the field of learning. 
For example, is it true, as many people think, that learning one thing 
steengthens’ .the mind so that it then becomes easier to learn some- 
thing else? Do animals think or reason in solving problems or learn- 
ing tricks? Is there any advantage in going over a lesson again after 
it has Once been thoroughly learned? 

^ The book also includes a fascinating chapter on methods of study- 
ing personality and another that describes the changes that talce 
place in the body during strong emotion. It shows how experiments 
on animals and young children have helped us to understand the 
behavior of human adults and why people differ from each other. 
An account of one of the earliest experiments in reaction rimp. will 
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interest you, as well as the story of how Weber and Fechner dis- 
covered the mathematical relation between a change in the physical 
magnitude of an object and our perception of that change, a law that 
is perhaps the most famous in all psychology. A number of other 
topics of equal interest are discussed. 

The book is easy to read and contains many helpful illustrations. 
Your college library probably has a copy. 




PART II 


The Child^s Equipment for Living 




Chapter III 


OUR HEREDITARY BACKGROUND 


What do we mean by heredity? 

Why are children sometimes like one parent, some- 
times like the other, and sometimes like neither? 

'^hy do some plants and animals not breed true to 


''ilo'w and when is sex determined? 

'^hy axe men more likely than women to be color- 
blind? 


What are the biological advantages of having two par- 
ents instead of me? 

Will a hereditary trait always show itself in any en- 
vironment? 

/' 

Do we inherit habits formed by our parents? 

""If a mother is badly frightened during pregnancy, is- 
the baby likely to be affected? 

What can be said about the relative importance of 
heredity and environment in bringing about the 
mental differences we see in our friends? 


HOW DOES HUMAN LIFE BEGIN? 

When people speak of the beginning of life, they usually refer 
to the time of birth. But the life of any person goes back further 
than birth. In one sense it may be said to begin with the fertiliza- 
tion of the egg-cell, but even this is not strictly its beginning. 
Life is continuous from one generation to another. The egg-cell 
at the time it is fertilized is a living bit of tissue that is changing 
and developing according to its own laws of growth. The sperm 
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by which it is fertilized is also alive. Each was originally part of 
a living body, one of the vast numbers of cells of which that body 
was composed. However, these germ-cells, as they are often 
called, differ from the other body cells in several important ways, 
one of which is their ability to detach themselves from tlie tissue 
in which they have grown and to live an independent life within 
the body for a short period of time. Bnt this period of inde- 
pendent life is limited unless something happens to change the 
course of development and to give to the individual germ-cell a 
new impetus for growth. If a male germ-cell or spermatozoon 
meets and fuses with a female cell or ovum, the single cell that 
results from the fusion takes on a new lease of life. Had they 
remained apart, both ovum and spenn must soon have died; com- 
bined tliey live and in time develop into a new individual who 
In his turn will pass on to others the life that has been given him. 
/ In all the higher animals and plants, sexual reproduction is the 
rule. Even among the lower forms of life that commonly repro- 
duce by simple division of a mature cell to form two new indi- 
viduals, occasional reproduction by the fusion of two parent cells 
is seen in the greater number of species. In these cases, the genera- 
tions immediately following the sexual reproduction commonly 
exhibit greater vigor than those that preceded it. An increase in 
vitality thus seems to result from the conjunction of the parent 
cells even in those organisms that are able to reproduce tliemselves 
independently for many generations. 

Sexual reproduction has other advantages. Since each new indi- 
vidual represents the convergence of two lines of ancestry, 
greater possibility of variation is afforded than would be the case 
if reproduction took place by the division of a single parent cell. 
As we shall see later, the number of “traits” (by which we mean 
tendencies to grow and develop in certain ways rather than in 
others) handed down by each parent is very great, and these mav 
' be recombined in the ofepring in a vast number of different, way s. 
The likelihood that any two persons will receive exactly the 
same com hinatton. is very .sm all unless the parents, to begin with, 
are exacdY-alikcv-an dJn the human race this is u pypr t.mp, Bipar- 
ental ancestry thus makes for differences between the individual 
members of the .species, and as a result of these differences a 
complex form of social organization develops. People with’ special 
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abilities perform certain tasks for which they are particularly 
fitted, and are repaid by having other kinds of work done for 
them by persons whose abilities excel along those lines. Modem 
civilization has in large measure been built up by utiliang the 
differences between people in the formation of cooperative social 
groups, ' 

WHAT IS GIVEN BY HEREDITY? 

Many people think of heredity as some kind of vague “force” 
or “influence” that the parent in some unknown way exerts upon 
the child. Tliis is just as inexact as it would be to think of the 
reaction that occurs when two chemicals combine to form a new 
substance as some mysterious force acting upon the chemicals 
from without. The laws of heredity are simply the rules to which 
the behavior of the physical substances contained in the germ- 
cells conforms. Although these laws are not as yet com^etely 
understood, much is known concerning them, and the way to 
further study has been cleared.j Just as a chemical reaction con- 
sists of the breaking up of the origin al molecules into the atoms 
of which they are composed and the recombmatibh of these 
atoms into new molecules with different atomic Mrangement and 
composition, feb when two germ-ce^sjneet and fuse certain physi- 
cal substances called ge»er“ hSf of which we re origindly con- 
tained in the sperm "and Kail in the ovum, combine to form a 
new cell with a genetic oompostUon different from either of the 
parent cells. 

We cannot say as yet whether the process is essentially the 
same as that of the ordinary chemical reaction or whether it 
belongs in a separate class, but at any rate the two reactions have 
many points of similarity. One important difference, however, 
is found in the fact that whereas the chemical reaction is “touched 
off” as it were, when the two original substances meet, the genetic 
reaction begins before the union of the cells. At the proper stage 
in its development, something in the growth process provides.; 
the initial stimulus that causes the dorman t cdl to grow, and 
change} to reorganize its internal structure and finally to sepa- 
rafeTiself from the glandular tissue" in which It oHgihated aiid 
sternsirbff In where it may “find the Ste 

without which it muM soon die. 
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THE PHYSICAL BASIS OF HEREDITY 

/In each sex the germ-cells originate in paired organs known 
as the gonads. The male gonads are called the tejstes, the male 
germ-cells the spermatozoa; the female gonads arc called the 
ovaries, the femde germ-cells the ova. The ovum or egg-cell 
differs greatly from the sperm-cell in form and size. In its free 
state, that is, after it has been extruded from the ovary, the 
/human ovum is a sphere about one tenth of a millimeter in 
diameter, just visible to the naked eye under favorable conditions. 
It has no means of locomotion within itself. Its movements are 
determined solely by the contraction of the tissues by which it 
is surrounded. The greater part of its bulk is composed of a 
protoplasmic material known as the cytoplasm. The cytoplasm 
provides the material— for convenience we may call it nutriment, 
though it is really more tlian that— by which the first stages”' of 
jdevelopment are made possible. Within the cytoplasm is a denser 
'part known as the nucleus, which is made up almost entirely of 
strings or bundles of the genes to which we have already referred. 

The spermatozoa, on the other hand, are fasluoned for free 
locomotion under their own motive power. They are microscopic 
/i size, since they contain very litde cytoplasm, and in form are 
not imlike the tadpoles that you have seen wriggling about in 
warm, stagnant water in the early summer. There is an ovate 
head, consisting chiefly of the nucleus which, like the nucleus 
of the ovum, is composed mainly of bundles of genes. Back of 
the head is an elongated portion called the body, to which is 
attached a fine hairlike “whip” or cUmn that lashes back and 
forth and so enables the sperm to swim forward through the, 
milky fluid of semen in which they are released. 

If the developing germ-cell, either spenn or ovum, is viewed 
under a microscope, certain very interesting changes can be 
observed. In the early stages of development the nucleus is seen 
as a kind of network within which are long-drawn-out chains 
of minute particles of material like tangled strings of beads. It is 
important to remember that the genes in each string are arranged 
in a definite linear order that is always the same from one cell 
to another within a given species. 

Later the strings contract and fold into thick bundles of definite 
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size and form. These bundles are known as chromosomes. Exam- 
ination of the chromosomes shows that they are always arranged 
in pairs. The two merhbers of each pair are exactly alike in size 
and appearance. Each one contains the same number of genes, 
arranged in the same order, so that if the bundles were to be 
unfolded and the two sets of strings laid out side by side, the 
genes of each pair would correspond exactly in number and posi- 
tion. Moreover, any two corresponding genes affect the same 
part of the body or its function, but they do not always affect 
it in the same way. 

The reason for this is very simple. It is known that every cell 
is the product of two parents. One of the two chromosomes in 
each, pair was received from the father, one from the mother. 
Throughout all the complicated process of growth and develop- 
ment, throughout; , the countless number of cell divisions and 
multiplications, the basic substances received from the two par-: 


A 

A 



FIG. 7,i-DIAGRAM ILLUSTRATING LINEAR ARRANGEMENT OF GENES 

ents have maintained their separate identity in the cell. Now that 
the time has come when they, in their turn, arc ready to play a 
' part in the production of a new individual, they are still distinct 
Each individual chromosome paraes oh as a whole. 

Examine Figure 7, Here we have represented diagrammatically 
two chromosomes belonging to the same pair. The upper chromo- 
some came from the father, the lower one from .the mother. The 
genes are shown as beadlike structures joined in a string. 

Let us assume that the fifth gene from the left (A— A') affects 
eye-color.^ The upper chromosome (P) of the pair belonging to 

1 The student should not get the idea that any one gene or pair of genes 
prodttces a given trait in the developing individual. Even for the production 
of such a simple characteristic as tye-color in the fruit-fly it is known that 
the combined action of fifty or mote genes is necessary. But since a change 
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! this cell came from a brown-eyed father and carries within it 
something, we do not know exactly what, that has power of pro- 
ducing brown eyes in the child of which this cell may be the 
starting point. The lower chromosome (M) came from a blue- 
eyed mother and carries the power of transmitting blue eyes to 
the offspring. Although, for reasons that will be made clear later 
on, the man in whose germ-cells this pair of chromosomes is 
found will probably have brown eyes himself, his children may 
have either brown eyes or blue eyes, depending upon circum- 
stances.* 

If the cell in its present condition with its full complement of 
paired chromosomes were to mate with another in the same state, 
it is evident that the offspring would have double the number 
of chromosomes possessed by either of its parents. We know, 
however, that the number of chromosomes is always the same for 
a given species, although it varies from one species to another. 
For example, the common fruit-fly. Drosophila melanogaster, has 
four pairs of chromosomes. In man there are twenty-four pairs. 
This constant number is maintained without increase by a process 
known as the reduction division, which takes place before fertili- 
zation, during the process of development in the individual cell. 
At a certain stage of development the chromosomes separate, one 
member of each pair passing to one side of the nucleus, the other 
to the opposite side. As far as we know, chance alone determines 


in any one gene brings about a change in the character or quality of the 
trait with which all are concerned, we may, for the sake of simplifying our 
thinkin|r, forget about the large number that interact in the production of 
the trait itself and speak only in terms of the changes that result from an 
alteration in the total complex. These changes frequently involve only a 
single gene. The fruit-fly could have no eye-color at all— indeed it could 
have no eyes— were it not for the action of all the fifty-odd pairs of genes 
that affect the color of the eyes. But when, for example, an alteration oc- 
curs in the single gene that is located at a point 52.5 units from one end 
of the second chromosome, the normal red color of the eye is changed to 
purple. Any trait owes its existence to the combined action of many genes, 
but a change in any single gene or in a small group of the genes that go to 
make up the total, brings about some change in the trait which all com- 
bine to produce. 

® One cannot always tell from tlie characteristics of the parents what the 
inherited characteristics of the children will be like. Heredity does not start 
with the generation immediately preceding. It may go back to the grand- 
parents, the great-grandparents, or for any number of generations. 
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the nature of the division. One of the resulting groups may be 
made up entirely of paternal, the other of maternal, chromosomes, 
or each group may contain half of each kind or any other com- 
bination. 

After the chromosomes have separated, the cell divides in such 
a way that each one of the new cells formed from the division 
has one member (and only one) of each pair of chromosomes. 
Each of these single chromosomes now divides lengthwise so that 
half of each of the “beads” or genes is contained in each part, 
Tlie halves then move to. opposite sides of the cells and the cells 
again divide as before. From these divisions there result in the 
case of the spermatozoa four cells where but one was previously, 
but the new cells differ from the parent cell in having but half the 
originil'"number of chromosomes. (See Figure 8.) In the ovum 
a similar process of reduction t^es place but with .this "difference, 
that at each division most of the cytoplasm remains with one of 
the newly formed cells while the other half of the divided nucleus 
with its freight of chromoMmes passes off as a microscopic bit 
of protoplasm known as a polar bodl ^ The polar bodies are soon 
absorbed or excreted. In"tne ovuin, therefore, only one func- 
tional cell results from the reduction division, and this cell, like 
the newly formed sperm-cells, contains only one member of each 
of the original pairs of chromosomes. 

Fertilization consists in the penetration of the outer membrane 
of, the ovum by one of the spermatozoa, which then passes 
directly to the nucleus, where the chromosomes range themselves 
with the half-set remaining in the ovum so that the cell again 
has its full complement of genes. 

What are the consequences of the reduction division? In each 
new generation, some of the genes that the parents received from 
the preceding generation are lost when the cell divides. Let us 
return to our earlier illustration of the father who received from 
one of his parents a gene making for brown^eyes and from the 
other parent one making for blue eyesT After die reduction divi- 
sion has taken place, each of his spermatozoa will contain one of 
these genes but not both. If it so happens that the ovum is fer- 
tilized by a sperm containing the gene for blue eyes, then, for all 
practical purposes, the paternal ancestry of the resultant offspring 
is as free from the tendency to produce brown eyes as if the 
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ffflnily tree for countless generations had produced nothing but 
blonds. 

But the paternal ancestry is only half the story. The sperm 
containing the gene for blue eyes has now mated with an ovum, 
and in the ovum there is a corresponding chromosome that also 
contains a gene for eye-color. If it chances that this gene also 
makes for blue eyes, there is no question as to what will happen. 
The child into which the fertilized cell develops will also have 
blue eyes, and moreover, since both its genes are alike, it can 
transmit only blue eyes, no matter how its chromosomes happen 
to divide in the next generation. 

What happens when the genes are unlike.!* Suppose that the 



FIG. 8.— DIAGRAMMATIC BEFRESENTATION OF THE TWO TYPES OF CELL 
DIVISION IN THE MATtJRATION OF A SPERM CELL 


{For description of this figure see opposite page.) 
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sperm, with its gene for blue eyes, had chanced to mate with an 
ovum containing a gene making for brown eyes. What color 
will the child’s eyes be? 

One might think, perhaps, that in such cases each gene would 
have a partial effect, and that the result would be a child with 
eyes of an intermediate shade. In eye-color, however, as in many 
other characteristics, blending of this kind does not seem to 
occur. What does happen is that the offspring I'esulting from a 
union of unlike genes will resemble one of its parents in the trait 
affected by that gene and in this particular trait the gene from 
the other parent appears to exert no effect. The gene that deter- 
mines the trait in Ae offspring is known as the “dominant" gene; 
that which exerts no apparent effect is called the “recessive” gene. 
In most cases a single gene is thus sufficient to determine any 


Figure S (.description) * 

The three drawings in the top line show the chromosomes coming to- 
gether in pairs. The heavy black lines represent the paternal set, the light 
lines the maternal set. In a the cell is shown at an early stage of maturaaon 
with the two sets of chromosom'es spr^d out more or less irregnlarly within 
the nucleus. In b the corresponding members of each pair have come to- 
gether and lie alongside each other. In c the long strings have folded into 
compact bundles, and the two members of each pair are so closely asso- 
ciated with each ocher that they can hardly be distinguished. 

The Second line of drawinp shows the reduction division. The line of 
separation between the cytoplasm and the nucleus has now largely broken 
down; a spindle has formed within the cell; and the chromosomes liave 
moved to th^ center of the; spindle and separated, one member of each pair 
lying just to one side of the central division, the other on the other side. 
In e they are beginning to move farther away from each other. In f this 
movement has continued still farther, and a nssure can be seen indicating 
the point, at which the cell will later divide. Each of the new cells, it wifi, 
be noted, contains only one member of. each pair of cliromosomes; either 
a patemd or a maternal representative, but not both. 

The second division is illustrated in the third line of drawings.- A new 
spindle forms within each of the two ceils formed by the redaction division, 
whereupon each chromosome splits lengthwise and the two halves of each 
new pair move to opposite sides as before. New fissures then appear by 
which each part divides in half again as shown at i. Later the four cells 
thus formed separate completely from each other and increase in bulk until 
they are the same size as the original cell. 

(Ad^ted from Figure 3 in “The Mechanism and Laws of Heredity,” 
by T. H. Morgan, Chapter I in The Foundatiom of Eitperimentel Psyehol- 
ogy, Carl Murchison, ed., Clark University Press.) 



50 DEVELOPMENTAL PSYCHOLOGY 

single characteristic in a child,” but the presence of two genes for 
each trait still operates to the advantage of the individual.^ 

L«t us return to our hypothetical mating of the sperm con- 
taining a gene for blue eyes with an ovum whose corresponding 
gene produces brown eyes. Since the gene for brown eyes is 
dominant over the gene for blue eyes, the child resulting from 
this mating would itself have brown eyes, and since in this case 
the dominance is nearly complete, the child’s eyes would usually 
be just as brown as if there had been no blue eyes at all in its 
ancestry. T|*he inherifan ne i.«; determin ed entirely by tlie singl e 
d ominan t gene acq uired from the mother . But although there 
may be nofSiSg in the child’s outward appearance to tell us of 
the fact, deep in his body, in the chromosomes contained in his 
own germ-cells, the gene for blue eyes that he received from his 
father still exists unchanged. Paired with it is the gene for brown 
eyes that came from his mother and determined his own eye- 
color, but when his time for mating comes, and the chromosomes 
separate for the reduction division of the cell, the gene malting 
for blue eyes is just as likely to be the one that tak^s part in 
the fertilization of a new ovum as is the one for brown eyes. If 
this occurs and the ovum also carries a gene for blue eyes, the 
offsprii^ will have blue eyes, because whenever both genes are 
recessive (and only when both are recessive) the offspring will 
show the recessive trait. 

If, then, we have to do with some one who shows a trait that 
is known to be dependent upon a recessive gene, we know that 
both his genes for that trait must be recessive, and that no matter 
how the chromosomes separate at the time of the reduction divi- 
sion, his own contribution to the determination of that trait in 
his offspring will always be a recessive gene. If he mates with 
some one bearing only dominant genes, then the children will all 
receive one dominant and one recessive gene, and will conse- 
quently show only the dominant trait. But the children’s chromo- 

* That is, suflioient to determine a change in that characteristic. (See foot- 
note bn paw 45-46.) An apparent excepaon to this rule occurs in the case 
of a few characteristics for which the combined action of several genes is 
necessary to produce the change. But here, too, only one member of each 
of the contributing pairs of genes is needed; and as these may all come from 
the same parent, no real exception is involved. 

*See pp. 58-59. 
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somes carry a recessive gene, 
the recessive trait may again 
a mate either some one who, 
nized recessive gene of the 
same kind or one who has 
two recessive genes and 
therefore actually displays 
the trait. 

Consider the following 
possibilities, each of which 
is represented graphically 
in Figure 9: 

, I. If eitlier two pure 
dominants or two pure re- 
cessives (i.e,, persons who 
carry two genes of the 
same kind) mate, all their 
offspring will be of ffie 
pure type and can transr 
mit only dominance or re- 
cessiveness as the case may 
be. 

2. If a pure dominant 
mates with a pure recessive, 
all the offspring will show 
the dominant trait and all 
will carry in their chrom- 
osomes one dominant and 
one recessive gene for that 
trait, with an equal proba- 
bility that either of these 
genes may be transmitted 
to any of their children. 


and when their turn comes to mate, 
appear if they happen to choose as 
l&e themselves, carries an unrecog- 
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SIQ. 9.— POSSIBLE COMBINATIONS OF 
DOMINANT (d) AND RECESSIVE (r) 
GENES 

Each mature cell, before the reduction 
division, contains two genes for each 
trait and each of these genes may be 
either dominant or recessive. Chance 
segregation at the time of the reduction 
division and recombination after fectiliza- 


bility that either of these ““ possible pairings of 

j , two characters may occur. In this dia- 

genes may be transmitted gram a simple device for determining 
to any of their children. what proportions of dominant and re- 
3. If a pure dominant cessive genes will occur in the offspring 
^ from any given type of mating is illus- 

mates with a person show- trated. 

ing the dominant trait but 

carrying one recessive gene, all the offspring will show the 
dominant trait, but half of them wiU receive a recessive gene 
from one parent which may be passed on to their offspring. Their 
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genetic constitution will be identical with that of the second 
generation described under 2. 

4. If a pure recessive mates with a person showing the domi- 
nant trait but carrying one recessive gene, then half the offspring 
will receive a recessive gene from each parent and will therefore 
show the recessive trait, while the otlier half will receive one 
dominant and one recessive gene and will therefore show the 
dominant trait but will pass pn. a recessive gene to half their 
offspring. 

5. If two persons, each carrying one dominant and one reces- 
sive gene, mate, on the average, chance matching of the chromo- 
somes after the reduction division will result in one child out of 
every four receiving a dominant gene from each of his parents, 
two out of every four receiving one dominant and one recessive 
gene, and one out of every four receiving two recessive genes. 
The first three wiU, of course, all show Ae donninant trait; the 
fourth will show the recessive trait. But among the , first three 
there is one from whose chromosomes the recessive gene has 
completely disappeared, while the other two still carry one reces- 
sive gene that will be passed on to half their offspring. If domi- 
nance is complete, as it appears to be in many of the traits that 
have been studied to date, there will be no way of distinguishing 
the pure dominant from his brothers and sisters who carry the 
recessive gene. As generations succeed one another, sooner or 
later it may happen 5 iat a mating will occur in which this hidden 
gene meets another like itself, and then the recessive trait will 
again appear. On the other hand, it is entirely possible that none 
of the cells bearing the recessive gene may chance to produce 
offspring. They may aU be lost in the passing-off of the polar 
bodies from, the ovum, or among the millions of spermatozoa 
that never take part in reproduction. Among some of the lower 
animals that reproduce frequently and in vast numbers, breeding 
records will soon enable one to iiifer with a high degree of proba- 
bility which of the two possibilities has occurred; but in the 
human race, wher^ children are few and the interval between 
generations is long, a recessive gene may be unknowingly passed 
on for many generations until a mating occurs that brings it into 
combination witli another of its kind, when die recessive trait 
will again appear. This is the explanation of the oft-observed fact 
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that physical or mental traits frequently skip one or more genera- 
tions and reappear in children who tlius resemble some remote 
ancestor far more closely than they resemble their parents. 

The three-to-one ratio described at the beginning of the last 
paragraph, which occurs whenever the offspring from. the cross- 
ing of a pure dominant with a pure recessive are interbred, is 
often called the Menddian ratio because of the fact that it was 
first discovered by an Austrian monk named Gregor Mendel, 
who became interested in the question of heredity about the 
middle of the nineteenth century and conducted a number of 
experiments on the breeding of peas. Mendel's report of his ex- 
periments was published in 1865 in an obscure journal where it 
attracted little attention and was soon forgotten. In 1900 the 
paper was discovered by botanists working along similar lines, 
and Mendel, long since dead, was acclaimed as the father of 
modem genetics. 

Since that time thousands of breeding experiments have been 
conducted, as a result of which our knowledge of heredity has 
been greatly extended. We have learned, for example, that while 
many traits show complete dominance and while, when complete 
dominance exists, an individual bearing a single recessive gene 
is indistinguishable from the pure dominant, cases of partial 
dominance also occur in which the individual with one recessive 
gene is unlike either the pure recessive or the pure dominant. 
An example is found in one of the four-o’clocks in which the 
first generation resulting from the crossing of a pure-bred white 
variety with a pure-bred red variety bears pink flowers. Another 
example is seen in a kind of domestic fowl known as the “blue 
Andalusian” that comes from the crossmg of a certain breed of 
white fowls splashed with blue or black with another breed of 
black ones, from which poultry breeders long sought to develop 
a fowl that would breed true to type. But whenever a “blue 
Andalusian” was crossed with a mate of the same kind, one fourth 
of the chicles would be splashed white and another fourth blade 
like the original stocle, and only half would resemble them par- 
ents. No matter how often the poultrymen tried, they could not 
produce a stock that would breed true. We now know that they 
failed because they were dealing with a case of partial dominance, 
and that the fowl with which they were yforking could never 
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be made to yield a uniform type of offspring because its existence 
depended upon the presence of two genes of different lands, 
neither of which was completely dominant over the other. A 
stock pure with respect to a particular character can be produced 
only when both genes for that character are alike. 

Incomplete dominance is only one of many special conditions 
that make the study of heredity a much more complicated mat- 
ter than it was thought to be a quarter of a century ago. Some- 
times a change in several genes is necessary to produce a given 
characteristic in the offspring; in others a change in any one of 
several different genes may produce the same apparent effect. 
Tire student should bear in mind, therefore, that the principles 
of heredity are much more complex than many of the present- 
day dabblers in the field would lead us to suppose. Particularly 
when it comes to the question of human inheritance, our igno- 
rance still greatly exceeds our knowledge. 

THE DETERMINATION OF SEX 

“Is it a boy or a girl?” is liltely to be the first question when 
a new baby is announced. This is not surprising, for few things 
are more important than sex in shaping the later career of any 
person. When and how is the sex of the developing ovum detei'- 
mmed? 

Shortly after the discovery of the paired arrangement of the 
chromosomes, an important exception to the general rule that 
every chromosome has its mate was noticed. In every species in 
which sexual reproduction is the rule, one sex has been found 
to have one of its pairs of chromosomes represented only by a 
single member or, in some spedes, the unmatched chromosome 
has a partner in the shape of a very smaU and jrudimentary 
chromosome that, so far as can be determined, serves no useful 
function. In most species, induding man, the unmatched chromo- 
some occurs in the male, while the female has all her pairs fully 
represented. It was reasonable to suppose, therefore, that the 
odd chromosome might have something to do with the determina- 
rtion of sex, and later investigation has shown this to be the case, 
i 'I^en the chromosomes are segregated at the time of the reduc- 
i^n division, the odd chromosome in the male (often called the 
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X chromosome) ranges itself by chance, sometimes with one 
set, sometimes with the other. When, the cell divides, therefore, 
half the spermatozoa thus produced will contain an X cliromo- 
some, half will not. The ovum, however, has a complete pair of 
X chromosomes, one of which will always remain in the cell after 
the polar bodies have been extruded. Now if the ovum chances 
to be fertilized by a sperm in which the X chromosome has re- 
mained, the fusion wiU result in a cell with a complete sex of X 
chromosomes and the child will be a female. If, on the other 
hand, the ovum is fertilized by a sperm from wliich the X chromo- 
some is missing, the result v^l be a cell that has only the single 
X chromosome provided by the mother and the child will develop 
into a male. Since there are as many sperm without X chromo- 
somes as there are with them, it follows that on the average about 
as many of one sex as of the other will be bom." 


SEX-LINKED TRAITS 

Recessive traits that develop from genes carried in the X (or 
sex-determining) chromosome show a pattern of transmission 
that differs from the ordinary Mendelian heredity in certain ways. 
The principle involved is exactly the same, but the fact that one 
sex has only a single X chromosome causes the principle to work 
out differently. In man, a number of sex-linked hereditary charac- 
teristics are known, and two have been studied rather pensively. 
There is a hereditary defect known as hemophilia in which the 
mechanism that causes the blood to coagulate when exposed to 
the air is so defective that the affected person is likely to bleed 
to death from a very slight wound. There is another condition 
in which the mechanism in the eye for perceiving certain colors 
is defective. Persons having this defect are said to be color-blind. 
Color-blindness is of several types and occurs in various degrees 

” The actual sex ratio at birth is about 105 males to 100 females. Studies 
of the sex of fetuses that have miscarried show that at the time of conception 
the excess of males must be even greater. Other evidence, however, snows 
that the primary explanation for the determination of sex lies in the division 
of the chromosomes as described above, and that the departure from the 
ejected 50-50 ratio is the result of some disturbing factor that does not 
affect the general principle. For discussion of this point the student is re- 
ferred to any recent textbook of genetics. 
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ranging ail the way from “color-weakness,” in which there is 
greater than normal difficulty in distinguishing certain colors, to 
very rare cases of complete color-blindness when all colors are 
seen merely as differing shades of gray as they appear in an 
ordinary photograph. The most common form is red-green blind- 
ness, in which red cannot be told from green. This was not a 
very great handicap a century ago» but it is one that may have 
serious results under modem conditions of traffic regulation.® 
Both hemophilia and color-blindoess are carried by genes in the 
X chromosome and are completely or almost completely recessive 
to the normal gene tliat accompanies them in the female. Their 
pattern of inheritance will be easily understood if it is remem- 
bered that the male has only a single X chromosome and that 
this chromosome always comes from the motlier, for if the 
father had also supplied an X chromosome, tlie child would not 
have been a male. 

Let us start with a man in whose X chromosome the gene for 
hemophilia, or “bleeding” as it is popularly called, is present. In 
such cases, the man will himself be a “bleeder” because he had 
no extra gene to protect him, and so the single gene that he 
received from his mother exercised its* full effect. Suppose that 
this man mates with a woman who has two normal genes with 
respect to this trait. None of their children will be bleeders 
because the sons will get their only X chromosomes from their 
mother who is normal, and although the daughters will each 
receive a defective gene from their father, the protective influ- 
ence of the dominant normal gene that comes from the mother 
vdll keep the defective gene from exercising any effect upon 
them. But the defective gene is there, biding its time. If the 
daughter of such a mating marries a normal man, half her sons, 

®In order to lessen the hazards from tliis source, a test for color vision 
is usually made a part of the exambadon for drivers’ licenses required in 
most states. Moreover, the actual color of the standard traffic lights is such 
that a color-blind person can distinguish them, since the red will appear 
darker to him than does the green. But because the difference in the l«hts 
is far less appMent to him than it is to the person with normal color vision, 
It is of great importance that every color-blind driver shall be made aware' 
of his defect and of the need to compensate for it by greater attention to 
the traffic signals. Surprisingly enough, many partially color-blind persons 
reach maturity without ever finding out that tiieir vision differs from that 
of other •people. 
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on the average, will receive from her an X chromosome carrying 
the defective gene and will therefore be bleeders. The other half 
will receive the normal chromosome that came from their mother’s 
mother and will therefore be normal. In the case of sex-linked 
traits, a man who is himself normal need have no fear of trans- 
mitting the defect to his offspring, no matter how often it may- 
have appeared in his own ancestry. Any such trait that is carried 
in his germ-plasm will appear in his own person; if it does not, 
he may be satisfied that he is free from the taint. But this is not 
true of the woman in a family where a sex-linked defect is pres- 
ent. Because her sex depends on the presence of two X chromo- 
somes, a single one of whicli, if normal, is sufficient to protect 
her from the appearance of the defect, a normal woman with 
one defective gene will on the average transmit this gene to half 
her offspring, regardless of their sex. But the males will exhibit 
the defect; the females will not unless their father is also de- 
fective. Since in the general population the normal genes for most 
of these traits occur far more often than the defective ones, it is 
much more probable that a normal woman who carries a defective 
gene will marry a normal man than that she will marry a defective 
one. If the latter event should occur, however, half her sons will 
receive from her a defective gene and will accordingly show the 
defect. She will also transmit a defective gene to half her daugh- 
ters, and since all her daughters receive a defective gene from 
their father, half of them will likewise show the trait. This is the 
explanation for the curious fact that sex-linked traits appear 
among males far more often than tliey do among females, but 
their inheritance in males comes from the female ancestry alone. 

Two other possibilities remain. "Bre woman who receives a 
defective gene from both parents and who accordingly shows 
the defect may marry either a normal man or one who carries 
the same defect. In the first case, all the sons -will receive a de- 
fective gene from their mother and will consequently show the 
defect. All the daughters, however, will receive a normal gene 
from their father as well as the defective gene from their mother 
and will accordingly be normal themselves but will transmit a 
defective gene to half their offspring. If a woman with two 
defective genes marries a man who has the same defect, all the 
offspring, regardless of their sex, will be defective. 
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THE PROTECTIVE EFFECT OF BI^^ARENTAL 
HEREDITY 

As I was writing this, my small niece, whose proclivity for 
accidents is the despair of her family, came into my study to 
explain to me that although her mother had forbidden her to go 
swimming until she had mended her bathing suit, it would be 
quite all right for her to go because she had found another suit 
of nearly the same color that she could wear outside the tom 
one. Although both suits were somewhat the worse for wear, no 
two holes chanced to coincide in position, and therefore, in her 
opinion, the combination was entirely adequate for all requirci 
ments. 

Most of us carry m our germ-plasm a fairly large number of 
defSetive genes of one kind or another. Some of the defects that 
would result from these genes might be fairly serious if they were 
allowed to come into being. But so long as a defective gene is 
balanced by a normal gene received from the other parent, the 
individual is protected in the great majority of cases, since the 
normal characteristic usually dominates over the defective one. 
As with the child and her bathing suits, it is only when the 
defects from both lines of ancestry coincide that harm results. 
This protection, to be sure, extends only to the individual him- 
self. His children will receive the defective genes unchanged, 
ready to show themselves for what they are as soon as the pro- 
tective effect of the normal gene is removed through mating with 
another who carries the same defect. It is not within our province 
here to debate whether or not this all-determining effect of the 
dominant gene, which protects the individual from the influence 
of a recessive defect but in so doing conceals its presence without 
affecting its likelihood of being transmitted to further generations, 
is in the long run desirable for the race. We can say confidently, 
however, that because of the protection afforded by having two 
genes provided for each trait when one would be sufficient, defects 
of all lands occur much less frequently than would be the case 
if we had but one parent instead of two. The latter condition 
is well exemplified in the cases already described of hereditary 
defects that are carried in the X chromosome. So far as these 
traits are concerned, males may be said to have only one parent. 
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for their only X chromosome comes from the mother. If any 
of the genes in this chromosome are defective, nothing can pro- 
tect the sons from tlie consequences. They will always exhibit 
the defect. But the daughters may receive the same defective 
genes and yet be normal if the corresponding genes in the second 
X chromosome that comes to them from the father are normal. 
Only when both lines of descent are defective will the daughters 
be affected, while a defect in the maternal line alone is sufficient 
to bring about the defective condition in the sons, 

r^, 

MUTATION; THE MECHANISM BY WHICH NEW 
TRAITS APPEAR 

In animals and plants that have been bred under, controlled 
conditions for many generations and whose ancestry is therefore 
well known, it occasionally happens that a change of unlcnown 
nature occurs in one of the chromosomes by which a new gene, 
affecting some part of the body or its functions in a way not 
previously observed, comes into existence. In the fruit-fly a num- 
ber of such changes in genetic constitution are on record. They 
affect such factors as eye-color, length and form of wing, and 
abdominal bands. These changes are called wwtaft'owr. Once they 
occur, they are inherited in exactly the same way as other traits. 
Most of the mutations on record have proved to be recessive, 
but a few dominant genes have also appeared in this way. 

Mutations probably occur in the human race as well as in the 
lower animals, but unless their frequency in terms of generations 
born is far greater than has been found for organisms such as the 
fruit-fly, they take place only at exceedingly long intervals. 
The fruit-fly produces a new generation every ten or twelve days. 
Counting three generations to a century, it will take more than a 
thousand years to trace the ancestry of a human family as far 
as that of a fruit-fly can be foUoVed in the course of a single 
year. When further allowance is made for the enormous differ- 
ence in the number of offspring produced by each individual in 
the' Tiumiti race as compared to the fruit-fly, the absence of 
authentic records of the occurrence of genuine mutations in 
human Beings Is not surprising. If we had any laboratory records 
of iiumari heredity equaling those "avaiilable for the fruit-fly in 
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length and accuracy, much that is now uncertain about the in- 
heritance of specific traits in man would be made clear. 

/ 

r heredity in relation to environment 

The question is often asked whether a particular characteristic 
is due to heredity or to environment. The answer must always 
'be that it is due to both. It is not a matter of heredity or environ- 
ment, but of heredity ani environment, for neither can operate 
with out the other. From the ' beginning, growth and develop- 
ment proceed" by interaction between the hereditary substances 
—the genes— that the individual receives from his ancestors, and 
the new environment in which these genes find themselves. Dif- 
ferent genes react in diverse ways to the same environment; tlie 
same genes will grow and develop differently if the external con- 
ditions under which they develop are changed. In our old friend 
the fruit-fly there is a gene known as “abnormal abdomen” the 
effecTof which is to cause the abdominal segments to be irregu- 
larly shaped, not sharply marked off from each other. This is a 
recessive gene found in the X chromosome and therefore shows 
sex-linked inheritance. It appears in males whose mothers carry 
the defective gene whenever the flies are reared under adequate 
conditions of food and moisture. But if the food becomes dry 
and scanty the trait no longer appears, even in males known to 
carry the defective gene. The production of the abnormal abdo- 
men is therefore dependent both on the presence of the -defective 
gene and on the supply of food and moisture. As Jemiings ' puts 
it, “When grown in a moist environment, the difference between 
normal and abnormal individuals is due to a gene difference, or, 
as it is usually put, to heredity. If the defective gene is present 
in all the individuals compared, the difference between normal 
and abnormal individuals is due to an environmental diversity; to 
moisture or dryness. The same difference that is produced in 
some cases by diversity of genes is produced in others by altera- 
tion of the environment.” 

A number of similar cases have been noted in the study of the 
fruit-fly .^There is a gene that produces reduplicated legs which 

’H. S. Jennings, The Biologfcal Basis of Human Name (New York, 
W. W. Norton and Co., 1930). 
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exerts its effect if flies carrpng the gene are reared in a cold 
atmosphere but not otherwise. There is another that causes the 
number of facets in the eye to be reduced, making the eye im- 
perfect. This condition is also dependent upon temperature as 
well as upon the presence of the defective gene, but in this case 
the colder temperatures favor normal development. As the tem- 
perature under which the flies develop is increased, the number 
of perfect facets in the eye decreases. 

Two principles of major importance may be inferred from these 
examples. An inherited defect is not always the inevitable, ines- 
capable thing that some people imagine. 'V^at is inherited is not 
the defect itself but a tendency, a constitution that under certain 
conditions will produce the defect but may not do so if the con- 
ditions are changed. Secondly, we cannot tell by any a priori 
pro^s^ reasoning what conditions will favor normsfl develop- 
ment in individuals with defective genes. Take the examples just 
cited for the 'fruit-fly. In tiie case of flies bearing the gene that 
makes for abnormal abdomen, normal development is favored 
by the very conditions Aat a modern social worker among flies 
would probably try to “change, i.e., by a scanty supply of food 
and moisture. Flies having an inherited tendency to reduplicated 
legs are more likely to be normal if they are reared in warm tem- 
peratures, but those with a tendency to imperfect eyes are more 
likely to escape when reared in the cold. Experimental breeding 
has proved these things to be true, but we do hot Imbw the reason 
for them, and they do not tell us how the environment should 
be modified to prevent other defective genes from exercising their 
effect. 


-CAN ACQUIRED CHARACTERISTICS BE 
INHERITED? 

Few questions in the field of genetics have aroused more heated 
controversy than the one just stated. To put it concretely, if 
parents for many generations are trained to perform a given act, 
win their children be able to leam it more easily because of the 
skill acquired by the parents? After their ancestors have lived for 
centuries under the rays of a tropical sun, will the babies bom 
to fair-skinned Northern races have swarthier complexions than 
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their progenitors if there is no intermarriage with dark-skinned 
races during that time? 

Many experiments have been conducted in an attempt to an- 
swer this question, with results that have upon the whole been 
negative. Often it has seemed for a time that the results pointed 
to some effect of parental experience upon the abilities or physical 
characteristics of the offspring, but in all cases that have been 
investigated so far, it has later been shown that the effects could 
be explained in terms of selective breeding or other factors mak- 
ing for imperfect control. Social custom has also provided us 
with many experiments of this kind, and here too the results 
seem to be negative. The feet of Chinese women have been bound 
for centuries, but neither the size nor the shape of the feet of 
Chinese babies has been altered thereby. Generations of fox- 
terriers have had their tails cut short, but the length of the puppies’ 
tails has not lessened by an inch. Babies whose ancestors for many 
generations have spoken only German nevertheless have no special 
predisposition toward speaking German rather than any other 
language. If adopted at birth into English-speaking homes, they 
learn English as readily as they would have learned German and 
speak it without an accent. If they attempt to learn German 
later on, say in high school pr college, the knowledge acquired 
by their forebears docs not give them an hour’s advantage over 
their classmates of English or American stpck. 

A special phase of this question that has given concern to many 
expectant mothers is the matter of “prenatal influence." Even in- 
telligent women sometimes believe the popular superstition that 
it is possible for an unborn child to be “marked” by some terri- 
fying experience of the mother’s, or that its abilities and character 
can be influenced by the mother’s physical and mental regimen 
during pregnancy. Without going into details, it may be isaid that 
the tales reported in this connection are usually just nonsense. 
Dozens of them have been investigated and found to have no 
basis in fact or to be easily explainable in terms of other well- 
known factors, such as physic^ injury or a genetic defect that 
has skipped one or more generations, without resort to any ques- 
tion of maternal influence. Furthermore, since there is no nerve- 
connection between mother and child, tlie mechanism for trans- 
mitting a mental experience of the mother to the child is lacking. 
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THE INHERITANCE OF BEHAVIOR 

Until recently, most of our knowledge concerning the possi- 
bility of the transmission of behavior-tendencies from parent to 
offspring was inferential rather than scientifically proved. True, 
stock breeders have for many years succeeded in producing strains 
of fast-trotting horses, but these animals usually differ from the 
generality of horses in build as well as in performance on the 
race-track. And fond mothers, for countless generations, have 
assured each other that all Johnnie’s naughtiness was inherited 
from his father! (Their hearers have not always agreed!) The 
fact that certain special talents such as musical ability or special 
defects like feeble -mindedness often seem to “run in families" 
does not always pravlde lnconffovemble evidence that heredity 
is the cause, since die children from musical families are likely to 
be reared in a musical environment and to receive special training 
in music, and the children of feeble-minded parents typically 
come from homes where there is little intellectual stimulation. Is 
diere, then, any clear evidence that behavior-tendencies as well as 
differences in bodily form may be passed on as a biological in- 
heritance from parent to offspring.^ 

At the University of Minnesota, psychologists have applied the 
principles of selective breeding in the development of two strains 
of rats, one characterized by great physical activity, the other by 
lediargy. The method employed was to measure th^ activity of 
each rat in each successive generation by placing him in a special 
cage to which a recording device for registering movement within 
the cage was attached. From the records so obtained the most 
active rats were selected for breeding Strain A and those showing 
least activity for breeding Strain B. This was repeated in each 
new generation with the results shown in Figure 10. 

A similar experiment has been carried out at the University 
of California by Tryon. In this case, however, the separation was 
made on the basis of a special manifestation of rat “intelligence" 
as shown by the animals’ ability to learn the pattern of a compli- 
cated maze so that they could run through it quickly from en- 
trance to food compartment without entering any of the blind 
alleys that were set to confuse them. Animals who riiowed unusual 
aptitude for learning the mazes were selected for breeding the 
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superior strain; those who learned only with diEculty or were 
unable to learn at all became the parents of the inferior strain. 
As in the case of the Minnesota experiment, the two groups be- 
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FIG. 10.— THE EFFECT OF SELECTIVE BREEDING FOR ACTIVITy IN 
THE WHITE RAT 

Because of the greater activity of the female rats, the sexes have been 
Icept separate in the tabulation of results. For the first three generations 
(not shown here) the selection of active and inactive rats for breeding 
purposes wk made from the entire group without reference to the degree 
of activity in the ancestors of the sSected rats. Only a very slight differ- 
ence in the activity of tiie offspring was brought about in diat way. Be- 
ginning with the fourth generation (F^) the two strains were kept separate. 
Active rats for breeding were selected only from the active strain; inactive 
rats from the inactive strain. The rapid differentiation of the two groups 
after this plan was followed is a neat illustration of the fact that heredity 
goes back for many generations and does not depend only upon the imme- 
diate parents, 

Kundquist points out that the results shown above suggest that activity 
is a dominant trait and that inactivity is recessive to it. The discussion on 
pages 49-54 of this book give you the basis for his thinking. Application 
o£ these principles to the data of Figure lo provides a good test of your 
understanding of the basic theory involved. (The data &r this figure are 
taken from “Inheritance of Spontaneous Activity in Rats,” by E. A. Rund- 
quist, J, Comp. Psychol., 1933, i6: 415-438.) 


came increasingly different with each successive generation until 
eventually a race of rat “geniuses” had been evolved from the 
first strain in contrast with a group of “mental defectives” from 
the other. (See Figure ii.) 
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These results show that the differences in the nervous system 
that lie at the base of differences in behavior are subject to the 
same laws of heredity as differences in external structure and form. 
They do not show, as the careless reader might perhaps think, 
that acquired tendencies may be inherited, but only tha;t superior 
stock tends to reproduce its kind and inferior stock does like- 
wise. By continually selecting the most able members of a group 
for purposes of breeding, advantage is taken of all favorable 
variations whether they result from mutation in the desired direc- 
tion, 'from elimination of undesirable genes from the stock, or 
from unusually favorable recombination of the genes already 
present. 

Many years ago, Darwin pomted out the effect of “natural 
selection” in changing the characteristics of man and animal. But 
natural selection works slowly because the selective process is so 
uncertain. When man steps in to control thet selection, the number 
of generations necessary to effect a major change is vastly re- 
duced. And this man has done, to the great improvement of many 
breeds of plants and animals. He alone remains untouched. Do we 
hear a whisper, Physicim, heal thyself? 

MENTAL INHERITANCE IN MAN 

The fruit-fly of the biological laboratory, reared in bottles 
under conditions that can be kept the same from generation to 
generation or varied at the will of the experimenter, with its 
fiiirty or more generations a year and every mating carefully 
controlled and recorded, affords possibilities for the study of 
inheritance that in man can hardly be approximated. Yet the close 
agreement of the facts of human heredity, as far as they have 
been learned, with those obtained by the experimental breeding 
of plants and animals leaves little doubt that the fundamental 
principles are the same for both. Specific facts, however, such 
as the question of which of two companion genes is dominant 
over the other, which genes are carried in the same chromosome 
and therefore tend to be inherited together, and how environment 
operates to modify inherited tendencies, must be determined sepa- 
rately for each individual trait in man and animal alike. Few of 
these facts are known with certainty as yet; nevertheless the 
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problem of heredity is one of the most important in tlie entire 
field of human behavior. We cannot ignore it, for it underlies: 
every reaction shown by the individual in later life.'But we must 
not be dogmatic in assertmg either its powers or its limitations 



FIG. II.— THE EFFECT OF SELECTIVE BREEDING ON MAZE LEARNING 
IN THE WHITE RAT 

The first curve (P) shows the distribution of errors (blind-alley en- 
trances) made by an unselected sample of laboratory-reared white rats in 
learning to find their way through a maze to a food-box at the end. You 
will notice that the rats differed gready in their ability to learn. Some 
smart (or lucky) animals made fewer than lo errors in 19 tri^; others made 
as many as too. 

From this parental (P) generation, the brightest (B) and the dullest (D) 
animals were chosen for breeding. In the first ffial (Fj) generation, nof 
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in any given instance. The same genes in different environments 
may produce very different effects; under the same environment 
different genes may develop in diverse ways. If this is trae of 
the physical characteristics of the fruit-fly, how much more 



much difference between the bright aijd the dull strains can be noted, but 
by the second (F^) generation the separation be|rins to be clearly apparent. 
By the eighth (Fg) generation, two distinct strains have been devdoped in 
which the smartest rat of the dull strain does only a litde better than the 
most stupid rat of the bright strain. (Reproduced by courtesy of the author 
and the publisher from “Individual Differences,” by Robert C. Twon, 
Chapter 13 in Cmtparatwe Psychology, F. A. Moss, ed., Prentice-Hall, Inc.) 
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likely it is to be true of the mental traits of man in the develop- 
ment of which learning plays so important a part. 

The difficulty of studying mental inheritance in man is greatly 
increased by the fact that most children are reared by their own 
parents, and, as we all know, experience and training have much 
to do with detmnining what people learn to do. Yet experience 
is not the only factor. The idiot remains an idiot, no m atr e t .ja 
hf j w r .u 1tu j: et L a hntne he j s reared nr hQm ..eage£ u l-«ahMagLJs 
give n him. The person with little musical ability may be trained 
fo^lay and sing after a fashion, but he will not become a real 
musician. On the other hand, talent tliat is not cultivated may 
never display itself well enough to be recognized for what it is. 
Since parents of superior ability are more likely than others to 
provide superior advantages for their children, it becomes hard 
to say to what extent the children’s accomplishments are due 
to native ability and how much of a part has been played by 
opportunity and training. For this reason the genealogical record 
as a means of studying the heredity of mental traits is rapidly 
falling into disuse, though a generation ago it was very popular. 

Two methods of distinguishiftg the mental differences between 
persons that result from dissimilar heredity— different genes— and 
those that result from dissimilar environments are commonly em- 
ployed. One method consists in comparing the resemblances be- 
tween parents and children who are reared in their own homes 
with those between foster-parents and their foster-children 
adopted in early infancy. Similar checks have been made by com- 
paring brothers and sisters reared apart with those brought up 
together or by comparing the resemblances of unrelated children 
reared in the same home. with those of true brothers and sisters. 

These studies have shown that parent-child resemblance does 
not disappear when children are brought up from early infancy 
in foster homes where they have no further contact with their 
parents. This is true not only of their physical traits but of their 
mental characteristics as w^. Environment undoubtedly exerts 
some effect, but just how great this effect is likely to be is still 
a matter of controversy. It is reasonable to suppose that some 
characteristics can more easily be changed by environmental 
factors than others, and this seems to be the case. It is unlikely 
that the color of a child’s eyes or hair will be affected by taking 
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him away from his family at birth and rearing him among 
strangers. Probably liis mental abilities will not be greatly changed, 
though of this we are less certain. But his conduct, the use that 
he makes of whatever abilities he may possess, is likely to depend 
very largely upon the conditions under which he has been reared 
and the particular kind of training he has received. One person 
of exceptional mental powers may become a great scientist; an- 
other, equally gifted, may become a master criminal. Equal ability 
in no way ensures similar accomplishment. 

Another method often used for studying the relative effective- 
ness of heredity and environment in producing mental differences 
among individuals is by means of a comparison of the resem- 
blances of identical and fraternal twins. It is now generally 
conceded that there are two kinds of twins. Among human 
beings, as a rule, only one ovum matures at a time, and conse- 
quently there is only one child at a birth. Sometimes, however, 
two or more ova may develop simultaneously and both be fer- 
tilized at the same time. When the chromosomes of each ovum 
separate for the reduction division, it is unhkely that the grouping 
will be the same. One ovum may receive a preponderance of 
chromosomes that came from the maternal grandfather of the 
duld-to-be; in the other the grandmother’s chromosomes may be 
in the majority. In like manner the sperm-cells by which they are 
fertilized will in most cases carry different assortments of chromo- 
somes as a result of dissimilar grouping at the time of the re- 
duction division. The children who develop from these fertilized 
ova will then, as a rule, carry genes of which some are alike 
(because by chance it is likely that some of the chromosomes will 
be the same for each) and others unlike. They will resemble each 
other in those hereditary traits that develop from similar genes, 
but may be very unlike each other in traits that arise from unlike 
genes.' This is- exactly what happens in the case of ordinary 
brothers and sisters. We have all noticed that some brothers and 
sisters are much more alike than others. This is quite to be ex- 
pected, because it will sometimes happen that the chromosomes 
■divide in much the same fashion on the two occasions, so that 
both receive about the same assortment of genes, while in the 
other cases the division may take a very different pattern. 

Twins, that result from the simultaneous fertilization of two 
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diiferent ova are therefore no more closely related than are ordi- 
nary brothers and sisters. They may be of either the same or 
of different sex. Their heredity may be fairly similar or very 
different; in rare cases it may be completely different. Because 
they are only brothers or sisters born at the same time, they are 
commonly known ^ fraternal twins. (See Figure 12.) 

Twins sometimes originate in another way. After the, usual 
single ovum has been fertilized by a single sperm, it begins to 
develop by a process of cell-division. Normally, however, the 
new cells formed by this division do not separate but remain 
attached to each other, and in this way the body of the new 
child is formed. At each cell-division every chromosome divides 
itself lengthwise, so that every new cell receives a portion of each 
gene. Now it occasionally happens that at the time of the first 
division, when the newly fertilized ovum divides to form two, 
these new cells do not remain together; drey separate, and each 
part develops into a complete individual. Twins formed in tliis 
way are known as identical twins because they have exactly the 
same assortment of ghnes and therefore resemble each otlier very 
closely in all their hereditary traits. Identical twins are always 
of the same sex. (See Figure 13.) 

By comparing a large number of such minute physical char- 
acteristics as palm and sole prints, for^i of ear, color and texture 
of hair, and so on, it is possible to distii^yish between identical 
and fraternal twins with considerable accuracy. Now by noting 
the mental resemblances found in each group, we can measure 
roughly the extent to which identical heredity plus very similar 
environment ® can increase resemblances beuveen individuals be- 

8 Even in the matter of environmental similarity, however, the two types 
of twins differ to some extent. Just because they are more likely to differ 
in ability, fraternal twins are die more likely to make unequd progress 
through the school grades, and because they are tlien in different classes 
they are less likely to have the same playmates. Differences in size and 
strength may lead them to prefer different games; differences in special 
talents make for differences in interests that lead to differential choice of 
surroundings and playmates. Here we have one more illustration of the close 
interaction between heredity and environment; a change in one almost in- 
evitably means a change in the other. Even in childhood the relationship 
appears, and as with advancing age the individual becomes more free to 
choose his own environment and more dependent upon his own abilities 
in making a place for himself in the world, the association, at first dight, 
becomes increasingly stronger and more apparent. 






FIG. 12.— THREE PAIRS OF FRATERNAL TWINS 

The oldest pair are much alike in coloring but differ markedly in height. 
The second pair also differ somewhat in height, and one of them is obliged 
to wear glasses, while the other has norm^ Tision. This is also the case 
with the youngest pair, who, in addition to the difference in visual acuity, 
are of opposite sex and very different in coloring. The boy is a typical 
blonde, the girl a biainette. (Courtesy of John £. Anderson.) 
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yond that which results when the environment is similar but the 
heredity is only partially similar. , ■ ■■ 

A number of studies of this kind have been made, with results 
that upon the whole agree very closely. In most tests of mental 
ability, identical twins reared together resemble each other about 



FIG. 13.— TWO PAIRS OF IDENTICAL TSVINS 


The older pair were eighty-thiee years of age, the babies four months 
old at the time this photograph was taken. In spite of the slight difference in 
facial expression at the moment, the resemblance of the old men is very 
striking. Note the similarity in the shape of the ears, nose, and chin and the 
distxibudan of wrinkles and veins. (Acme photograph.) 

as closely as two tests of the same person on different occasions, 
while the resemblance of fraternal twins is about the same as that 
of ordinary brothers and sisters. In social and emotional char- 
acteristics, temperament, and such personality traits as persistence, 
effort, energy, and so on, the difference between the two groups 
is usually less marked, a fact which suggests that traits such as 
these are more strongly influenced by experience and training 
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than is mental ability. However, in every trait studied, identical 
twins usually resemble each other somewhat more closely than 
fraternal twins. 

An important study of twin resemblances recently reported 
from the University of Chicago ® includes one section that is of 
special interest because it combines the two techniques we have 
mentioned— the study of twins and the study of foster children. 
This study gives a very detailed report of the later resemblances 
of nineteen pairs of identical twins who were separated in infancy 
and brought up under different surroundings. Although in fom: 
of these pairs, for whom the environmental differences were very 
marked, the differences in intelligence and personality were some- 
what greater than was true of the other members of the group, 
in the remaining fifteen cases the resemblances in mental ability 
were almost (though not quite) as close as has usually been 
reported for identical twins reared together. In such matters as 
temperament and personality, greater divergences appeared. Upon 
the whole, however, the resemblandes were decidedly closer than 
is usually found for brothers and sisters reared in the same house- 
hold. We may separate a child from his family after he has been 
born but we cannot septate him from the genes with which he 
was born. 

What shall we conclude from all this? Is our destiny packed 
up in our germ-cells, fixed and inevitable from the time of our 
birth? Will heredity alone make from this infant a genius, from 
that one a criminal? Or, on the other hand, are all men created 
equal, with similar talents, similar potentialities, equal ability to 
learn by experience, to persist in spite of difficulties, to foresee 
consequences and stand fast in the face of temptation? 

Neither the one nor the other. No one above the rank of 
imbecility need be a helpless victim of his hereditary defects, 
if he has any, nor can he depend on his native gifts to take him 
on his way unaided by his own efforts or without recourse to 
the advantages offered by education and training. But people are 
not alike, and those who wish to make the most of themselves 
win recognize the fact franldy and try to plan their lives in such 

8 H. H. Newman, F. N. Freem^ and K, J. Holzinger, Twins; A Study 
of Heredity and Emriromnent (Chicago, University of Chicago Press, 1937), 
p. 369- 
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a way that their natural abilities will be given the fullest opportu- 
nity for expression and the defects or weaknesses from which no 
one is entirely free will be as- little of a handicap as possible. 
We no longer insist that the man with weak lungs shall try to 
brave the rigors of a New England winter; we send him to a 
climate that he can stand. We do not try to make an opera singer 
from the girl who cannot distinguish one note from another, 
but instead we try to find out where her talents lie and to direct 
her training along lines where it seems likely to be most effective. 
No one need be discouraged because he has weaknesses, nor 
should he hesitate to look his weak points squarely in the face. 
Whether they have a hereditary basis or not, they can often be 
improved if it seems worth while to do so; if they cannot, the 
thing to do is to adjust one’s mode of living so that they will 
interfere with it as little as possible. We cannot change our genes, 
but to a great extent we can determine for ourselves which of 
them shall be the governing forces in our lives. 

✓ 

DO YOU KNOW ANY TWINS? 

If so, you will find it interesting to try to decide to which of the 
two types described in this chapter they belong. To be sure, your 
decision will sometimes be wrong, for the distinction is one that 
dcpMids upon more precise measurements than you are likely to be 
able to make, and even experts will disagree in their classification 
in a small number of the most difficult cases. But if you will give 
careful attention to the rules given below, you should be able to 
form a correct decision in the greater number of cases. Moreover, 
because of modem interest in the subject, many twins or their par- 
ents will already have taken the trouble to ascertain their type, and 
in those cases you can check your judgment afterward by mquiry. 

1. If the twins are not of the same sex, no further inquiry is 
needed. Such twins are always fraternal. 

2. Identical twins always have a single placenta to which both 
umbilical cords are attached * and they are enclosed within a 
single membraneous sac. Fraternal twins have separate pla- 
centas, and each is in its own sac. If an examination of the 
membranes was made by a competent person at the time of 
birth, this is probably the most dependable single criterion of 
identity or fraternity that ‘can be had; but it is not infallible, 
since fusion at an early prenatal period sometimes occurs and 

* See Chapter IV. 
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gives the appearance of a single set of membranes where two 
originally existed. This criterion has the further practical ob- 
jection that in many cases no exaniination was made and so no 
' facts are available later on. 

3. When the twins are of the same sex, consider first of all their 
general appearance. (Do not be mided by. clothing.) If it is 
easy for a stranger to teU them apart they are probably fra- 
ternal. If even close friends or members of their . own family 
frequently confuse them, they are likely, to be identical. 

4. If a lock of hair from the head of one is brought close to and 
mingled with that of the other, can you see any diflfererice 
in color or texture? If so, it is counted as evidence against 
identity. 

5. When the eyes of both are viewed side by side in good day- 
light, can you see any difference in the color of the iris or in 
the folds of skin around the lids? Are the eyebrows of approxi- 
mately the same color, shape and thickness? 

6 . Examine the ears. Are the convolutions of the same shape? 
Are the lobes of the same size and form of attachment? 

7. Identical twins, apart from some special factor of illness or 
accident, usually do not differ in height by more than an inch 
or in weight during childhood by more than two or three,.. 

? ounds. Compare these measurements for your cases. 

inger,. palm, and sole prints of identical twins show close 
agreement with each other, though not absolute identity. A 
rule sometimes proposed is that if the twins are identical, the 
left-hand prints of one will resemble the left-hand prints of 
the other more clos^ than do the right and left hands of 
the same individual. The same thing will be true of the right 
hands. If you are able to enlist the assistance of some one; who 
has had experience in reading finger-prints, these should be 
secured as additional criteria. 

9. Place the corresponding hands of the subjects side by side 
and examine first the palms and then the backs, noting the 
degree of correspondence in size and shape especially of the 
fingers and knucldes, and the lines of the palm (this is espe- 
cially important if regular finger-print reading cannot be done.) 
Any marked differences makes it unlikely that the twins are 
identical. 

10. Identical twins always belong to the same blood-group, but 
so do many fraternal twins. This criterion, too, requires techni- 
cal assistance. It cannot establish identity of genetic constitution 
but may rule out the possibility of it. 

II. Under reasonably similar environments, the resemblance be- 
tween identical twins usually tends to increase with advancing 
age; that between fraternal twins is likely to decrease. If re- 
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liable evidence in respect to changes in degree of resemblance 
can be obtained, this factor, too, may be taken into account, 
though it is less dependable than the other points that have 
been mentioned. 

If all or practically all of these criteria are in agreement in an 
Individual case, you may feel reasonably certain that your classi- 
fication of the twins as identical or fraternal, as the case may be, 
is correct. If they disagree, with some of the criteria suggesting 
tliatthey are identical and others that they are fraternal, you may 
have to suspend judgment until you can have the advantage of 
more expert opinion. 

If you are able to locate a pair of identical and another pair 
of fraternal twins of the same sex and approximately the same 
age, yon will find it interesting to compare their resemblances in 
mental traits, such as general and special abilities, motor skills, 
interests and activities and personality characteristics. Your in- 
structor in this course or some other competent psychologist will 
advise you about simple tests and measurements that you yourself 
can give. If you are able to secure an interview with the parents 
it is worth while also to compare their resemblances in early de- 
velopmental items such as age of walking and talking, cutting 
teeth, etc. 
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PRENATAL DEVELOPMENT 

Into what three periods do embryologists classify pre- 
natal life? How long does each last? What is the 
chief characteristic of development during each 
period? 

Are the separate parts of the body— the amts, legs, 
trunk, head, and internal organs^-present in minia- 
iure from the start? If not, how do they come into 
existence? 

jJVhy it is so essential for the nervous system to lead 
the rest of the body m growth? 

How does the ratio of brain weight to body weight 
in the new-born child compare with that- in the 
adult? 

Which part of the brain grows most rapidly during 
prenatal life? Why is this significant? 

Is all muscular activity aroused by nerve action? 

At about what age does the human heart begin to beat? 
Why is it necessary for it to begn so early?. 

What are the chief differences between idiomuscular 
and neuromuscular behavior? 

What is meant by the law of anterior-posterior de- 
velopment? 

At about what age will the human ferns first respond 
to stimulation of the skin? What are its first move- 
ments like? How do they change with advancing 
age? 

Does the brain or the spinal cord play the greater part 
in controlling fetal behavior? 

77 
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PHYSICAL DEVELOPMENT DURING THE 
PRENATAL PERIOD 

On the basts of the type of growth most characteristic at the 
time, embryologists commonly divide prenatal life into three 
periods. (The fost^two „ weeks after fertilization comprise tlie 
period of the ovum. Oaring this time the ovum remains a free 
organism, existing within the body of the mother but not at- 
tached to it, and, so far as we Imow, not obtaining any sustenance 
from it. It does not increase in size during this time, but changes 
greatly in internal structure. The single fertilized cell divides 
into two, then each of these cells divides again to make four, 
and' so bn' until a globular mass of cells has been formed. At each 
of these and of all subsequent cell-divisions each chromosome 
splits lengthwise so that every new cell formed has a complete 
assortment of genes. 

The first indication of a change in form is the development 
of a small cavity in the interior of the mass. This cavity is formed 
by the death of some cells and a rearrangement of others. The 
cavity gradually increases until two parts are formed: an outer 
membrane and an inner mass of cells. Two further cavities then 
form in the inner mass. Between them is a small disk, known as 
the germinal disk. From this disk the child is ultimately formed. 

At the end of about two weeks, the o'\mm attaches itself to the 
uterus. The outer layer of cells has the power of cutting aw^ay 
the .uterine surface, and in this way the ovum becomes com- 
pletely imbedded in the uterus and surrounded by the blood 
stream. Only the outer membrane, however, is in contact with 
the maternal organism. The child now exists as a parasite, taking 
its nourishment from tlie mother but living a separate life of 
its own and growing according to its own nature. (See Figure 
14 )- _ ^ . 

The period from tlie time the ovum attaches itself to the 
mother and the time when the general form and structure of 
the body parts have all been laid down is known as the period_pf. 

It.la.sts from about the end of the second tb"the end 
of the tenth week...During this period growth in cize proceeds 
at a tremendous rate and differentiation of the bodily parts is 
brought to about 95 per cent of completion. Thus within the 
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short period of eight weeks, the tiny disk that can be seen only 
under the microscope changes into an unmistakable human being. 
To be sure, this human being still differs greatly in appearance 
from the adult or even the new-born baby. Its head is enormously 
large in proportion to the rest of the body. (See Figure 14.) 
The eyes are large and far apart; the arms and legs are tiny, and 
the fingers and toes are not yet completely separated from each 
other. Neverdreless it is a baby, a human being, and not a bird or a 
puppy. To the trained eye it is not even a monkey, though you or I 
might have some difficulty in making tlie last distinction. 

The rapid growth in size is quite as remarkable. By the end 
of the embryonic period the embryo has increased in mass about 
2,000,000 per cent. It is then approximately two inches in length 
and weighs from one-half to one ounce. A waggish mathematician 
has figured out that if the organism were to continue to double 
itself in size at the embryonic rate, it would be as large as the 
whole solar system by the age of twenty-one years. It is just as 
weE that this tremendous rush of growth soon begins to slow 
down. 

The third and last period of prenatal life is known as the 
period of the -fetus. It includes the last thirty weelts before birth. 
Fetal development is characterized chiefly' by growth in size, or 
perhaps we had better say by growth in “absolute” size, since 
the time required for doubling either the weight or the length 
of the fetus is far greater than the corresponding time during 
the embryonic period. During the first part of the fetal period 
growth is accompEshed mainly by increase in the number of ceEs 
through ceE-division; during the later part of the period the rate 
of ceU division slows down and growth takes place chiefly through 
increase in the size of the individual cells. 


DIFFERENTIATION OF THE BODY INTO PARTS 

The fertEized ovum bears little resemblance to the child into 
which it wEl develop later on. The most powerful microscope 
cannot enable us to distinguish within it anything resembling a 
human body. NeverthelessTrora it a human body will grow. But 
how? 

The most plausible answer we have so far is that proposed by 




FIG. 14.— EMBRYOS AND FETUSES OF DIFFERENT AGES 

A. Human embryo about six weeks old. Here the surrounding membranes 
of the placenta to which tlie embryo is attached by the umbilical cord 
are shown in cross-section. Note the many thousands of finger-like proc- 
esses by which the placenta is embedded in the lining of tlie uterus. 

B, Human embryo about nine weeks old. By titis tune arms and legs can 
be clearly distinguished as well as many otlier organs and structures. 

C and D. Enlarged photographs, showing embryos about six and seven 
weeks old without the surrounding membranes. Note the very large size 
of the head and its relatively advanced state of development as compared to 
the_ lower parts of the body. At this stage the embryo is about H inch in 
sitting heignt. 
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E. Embiyo about eight 
weelis old. Sitting height at 
this age is about M inch. Note 
the development of the limbs, 
the eyes and the opening of 
the ear, which at this time is 
located toward the base of the 
neck. Note, too, that the “fin- 
ger buds” are further ad- 
vanced than the “toe buds,” a 
fact that provides another ex- 
ample of the rule that devel- 
opment of the upper regions 
or die body is more preco- 
cious than that in die lower 
regions. 

F. Embryo about ten weeks 

old. Sitting height about I'/i 
inches. The ear lobe can now 
be seen, and the position of 
the ear, as a result of more 
rapid growth of the lower 
part of the neck and face, is 
more nearly that which it will 
take later on. Growth of the 
skeleton is shown in the out- 
lining of the ribs. Eodi arms 
and legs have increased mark- 
edly in length. G 

G. Embryo about twelve 

weeks old. At this age the sitting height is about 2% inches, and the total 
height from crown to heel is nearly 4 inches. The usual weight is a little 
less dian half a pound. Sex can usually be determined by external inspection. 
(Courtesy Department of Embryology, Carnegie Institution of Washington, 
Baltimore, Maryland.) 
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Qiild.^ Child points out that the differentiation of the body into 
parts cannot well be accounted for solely on the basis of the 
genes, since each cell contains aU the genes and yet, as the body 
grows, the cells in different regions grow to be very unlike each 
other both in form and in arrangement. The brain is not like 
the stomach; the liver is not like the teeth; the bones are not 
like the muscles. Nevertheless, all these different parts develop 
from the single fertilized ovum. If they were not there in minia- 
ture at the start, how did they come into existence? 

The answer, at least in part, is to be found in the environmental 
conditions under wliich the cells develop. At first thought it may 
seem to you as though the environment of all tlie cells is the 
same. But a moment’s consideration will convince you that it is 
not. The cells on the outside of the child’s body have not the 
same environment as those on the inside, and tliere are other 
regional differences as well. Some cells are crowded close to- 
gether; others have plenty of room to grow. Some receive ample 
nourishment; others get relatively little. These are just a few 
examples of the differences in cell environment that are found 
from one region of the growing body to another. 

Experiments carried on with lower animals during the very 
early stages of development have shown how completely the body 
as a whole controls the development of its parts. By transplanting 
certain cells to other regions of the growing body, that is, by 
changing their environment, almost any cells can be made to 
transform into almost any part, provided only that this is done 
early enough, before the transformation into a particular land 
of cell is too far advanced. Primitive cells that would normally 
have become skin cells can be made to develop into the spind 
cord if placed in the appropriate region; those that would have 
become eyes can be made to give rise to brain and so on. Thus 
we see that the cells which make up the body are never inde- 
pendent units. The single cell from which the child develops need 
not, in any physical sense, “contain” all the parts that later appear. 
All that it need contain is a single kind of protoplasm that is 

^C. M. Child, The Origin and Development of the Nervous System 
(Chicago, University of Chicago Press, 1921); Physiological Foundations .of 
Behavior (New York, Henry Holt and Co., 1924) . 
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capable of developing in various ways according to the influences 
or “environment” in which it is placed. As the cells multiply, 
those in certain regions become unlike those in other regions be- 
cause they are not subject to the same influences from without 
the organism or from within it. Certain cells are compressed 
more than others; some receive a more abundant food supply; in 
others waste matter accumulates in greater amounts, and so on. 
Thus the growth and development of one part of the body 
directly affects the growth and development of other parts. The 
body, not the individual cells of which it consists, is the funda- 
mental living unit. 

Such a highly organized system as the human body can work 
effectively only if there is communication from one region to 
another. The hand must work in cooperation with the eye; the 
internal organs must coordinate their activities if the organism is 
to survive. This higlily important function of supplying a means 
of communication from one region of the body to another so 
that all parts may work together harmoniously is supplied by 
the nervous system. The development of the nervous system is 
therefore of particular interest to the psychologist in his studies 
of behavior. In this chapter we shall not attempt to give more 
than a very brief account of its growth but will merely call 
attention to some of the main features. 

DEVELOPMENT OF THE NERVOUS SYSTEM 
AS A WHOLE 

In the development of the child from the germinal disk, the 
first marked differentiation that can be,seen is the formation of a 
ridge or thickening on the surface. Tliis fixes the axis of the body. 
Gradually this thickened portion lifts itself above the germinal 
disk, carrying with it part of the surroundmg surface. Eventually 
the whole thing pinches off except for a small attachment that 
later becomes the umbilical cord. Along the center of the original 
ridge the outer layer of cells now begins to proliferate more 
rapidly than the remainder, thus forming a thickened row of cells 
running down the center of the back of the developing embryo. 
This mmal plate, as it is called, marks the beginning of the nerv- 
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ous system. A little later on, the center of the neural plate begins 
to fold in, as shown in Figure 15. The groove thus formed' is 
called the neural groove; the edges of the groove, where the 
developing nervous tissue joins the non-nervous surface layer of 
cells, is called the neural crest or the neural fold. The infolding 
continues until in about a week’s time the edges of the groove 
meet and join to form a tube. Successive stages in this process 
are seen in Figure 15. 



FIG. 15.— SUCCESSIVE STAGES IN THE INFOLDING OF THE 
NEURAL GROOVE 

(From A Textbook of Embryology by H. E. Jordan and J. E. Kindred. 

D. Appleton-Century Co.) 

The neural tube formed by die closure of the sides of the in- 
folded neural groove is the starting point of the spinal cord and 
brain. Very soon the head end of the embryo can be distinguished 
from the caudal end ® by the faster grovi^ of this part of the 
neural tube. The spinal cord develops from the caudal portion of 
the tube by a gradual and regular thickening of its walls. The 
brain results from a much more rapid but uneven thickening of 
the forward end of the neural tube. 

In the course of this uneven growth of the part of the tube 
that will later become the brain, two bulges soon appear, one on 
each side of its foremost portion. TThese mark the beginning of 
the cerebral hemspheres. Their growth is the most conspicuous 
feature of brain development during the embryonic period, 
though all the other main divisions of the brain are also laid down 


^ From the Latin word meaning “tail." 




Edition. Conitew P. Blakiston’s Son & Co.) 
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during this time. The enormous size of the embryo’s head as 
compared to the rest of its body is almost entirely due to the 
rush of brain development, particularly cerebral development, 
during the embryonic period. When we remember that the most 
conspicuous differences between the hmijan brain and that of the 
lower animals is to be found in the enormous development of 
the cerebral hemispheres in man, the significance of this precocious 
growth of the cerebral portion of the brain becomes apparent. 
In the early embryonic stages the head includes about half of 
the total body mass. (See Figure i6.) It is made up almost wholly 
of the brain and sense-organs, since the jaws and other parts of 
the head are little developed at tliis time. The neural tube as a 
whole represents about 75 per cent of the body mass. From the 
very start, the nervous system, which is the coordinating and inte- 
grating mechanism of the body, takes the lead in growth. 

GROWTH OF THE BRAIN 

The entire nervous system is thus an expansion of the neural 
tube. It is made up of an assemblage of nerve-cells or neurons. As 
embryonic growdi proceeds, the neurons increase in number by 
cell-division and multiplication, a process which goes on faster at 
certain points than at others and so gives the nervous system its 
characteristic form with the large brain at one end of the spinal 
cord. Long before the time of birth, unequal growth of the dif- 
ferent regions of the brain has served to bring about a partial 
separation of its mass into divisions that bear different names 
and carry on somewhat different functions. Chief of these di- 
visions in point of size is the cerebrum, which consists of the two 
large masses called the cerebral hemispheres at the forward end 
of the tube. These, by reason of their great size, extend outward 
and over the other portions of the brain. 

The cerebrum is the great “association center” of the brain. 
Fora long time it was believed that the nerve centers for different 
kinds of mental activity were localized in rather definitely marked 
out regions of its outer surface, but recent investigations have 
made it seem probable that most kinds of mental activity involve 
large rather than small areas, and that when parts of the brain 
which ordinarily are active in certain connections are disabled, 
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FIG. 17.— CHANGES IN THE EXTERNAL APPEARANCE OF THE CEREBRAL 
HEMISPHERES FROM THE SIXTH TO THE TENTH LUNAR MONTH OF 
PRENATAL LIFE 

Anatomists commonly reckon ages daring the prenatal period in terms 
of lunar months of four weeks (28 days) each in order to avoid the irregu- 
larities resulting from the unequal length of the different calendar months. 
The figures show the developmental changes at monthly intervals from the 
sixth to the tenth lunar month (168 to z8o days of age) which is the usual 
age at birth. Except for the increase in size, little further change in the 
appearance of the cerebral hemispheres takes place between birth and ma- 
turity, but microscopic examination shows that at birth many areas are 
stili unmyelinehted and other differences in cell structure exist. (Courtesy 
of Dr. R. E. Scammon.) 
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in many cases at least their work can be taken over by other 
parts, though perhaps not as effectively.® 

Below the cerebral hemispheres at the back of the head is the 
cerebelhm. Experiments on the removal of the cerebellum in ani- 
mals have shown that this part of the brain is particularly con- 
cerned with the maintenance of posture. When the cerebellum is 
removed from a pigeon, for example, the bird can no longer 
stand. It falls to one side or the other, and though by fluttering 
its wings and moving its legs it may make a little progress, it 
cannot keep right side up if it tries to fly or keep from falling 
if it tries to walk. 

A third main division is the brain stem, which consists of an 
enlargement of the spinal cord at the pomt where it etiters the; 
brain. The brain stem is a sort of way-station or distributing point 
for the fibers that connect the brain and the spinal cord. In addi- 
tion the brain stem has certain nerve centers of its own. Among 
these the thalamus is of particular interest because it is there that 
the nerve fibers leading from the eye, ear, and most other sense- 
organs make connection with other fibers leading to the cerebral 

* Since most of the expeiitnental work in this fidd has been carried out 
6 a animals whose brains are less elaborately organized than is the human 
brain, generalizations about the specialized functions of the latter are hazard- 
ous. One rule, however, has been established with reasonable certainty. The 
further we go up the phylogenetic scale, the greater is- the degree of spe-, 
cialization of function within particular regions of the brain. Complete 
equivalence of function or “equi-potentidity,” is found only in the nervous, 
systems of animals of a very primitive type, such as the jelly-fish, which 
has no brain, properly speaking, but only a system of connected nerve-, 
ceils that spread out in a network over its entire bocW- Lasldey in Brain 
Mecbanwm and Intellisence (Cliicago, University of Chicago Press, 1929) 
has shown that destroying parts of the cerebral hemispheres of a rat de- 
crea-ses its ability to learn, but the loss of ability depends chiefly upon the 
amomt of brain tksue that is destroyed; its location makes little difference. But 
when we come to an animal such as the chimpinzee with a brain more 
nearly like that of man, an injury to one part of the cerebrum may have 
quite a different effect from that resulting from an injury of equal eictent 
to another part. Generally speaking, therefore, we may say that increasing 
complexity of brain structure from one animal species to another is ac- 
companied by increasing specialization of the different parts of the brain 
for particular kinds of mental work. Even in man, however, there is 'evi- 
dence that such specialization is rarely absolute and there is no foundation 
at all for the idea that minor variations in the shape of the head— the 
“bumps” of the phrenologist’s fancy— tell us anything at all about the abili- 
ties or character of the individual. 
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hemispheres. Within the brain stem, too, appear to be located 
certain nerve centers that are actively concerned with emotional 
behavior, a point tliat will be discussed further in another chapter. 

No new cells form in the cerebrum or in the brain stem after" 
birth. Increase in size in these parts of the brain after birth is 
brought about wholly by increase in the size of the individual 
cells and by the outgrowth of fibers and the addition of the 
protective sheath described in a later section. In the cerebellum 
about 95 per cent of all the cells arc formed before birth; in the 
spinal cord some new cells continue to be formed for about two 
or three years after birth. 

At the time of birth, the brain of an average child weighs 
from ten to twelve ounces, or nearly 10 per cent of the body 
weight. In the adult the brain weighs about two and three- 
quarter pounds on the average, though there is much variation 
from one person to another. In other words, the brain alone con- 
stitutes about one-tenth of the weight of the new-born infant 
but only about one-fiftieth of the weight of the adult. And just 
as the brain as a whole leads the rest of the body in growth, so 
the cerebrum, which is the part of the brain that shows the 
greatest difference both in size and in complexity of structure 
between men and animals, takes the lead over the more primitive, 
less uniquely human portions of the brain. At birth the brain is 
about 90 per cent cerebrum, about 7 per cent cerebellum, and 
about 3 per cent brain stem. The corresponding proportions in 
the adult are 87 per cent cerebrum, 1 1 per cent cerebellum, and 
2 per cent brain stem. 

THE NERVE-CELLS 

For the first three months of prenatal life the nervous system 
grows almost entirely by increase in the number of cells through 
cell-division. At first these cells are all very much alike; but, as 
they continue to multiply, differences between them increase until 
.eventually many different forms can be distinguished. Each ma- 
ture cell, however, includes a cell body with its nucleus and one 
or more fibers by which it maintains its connection with other 
cells. Some neurons have many fibers growing out from them; 
others have only one or two. Some of the fibers are of microscopic 
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length; others, such as those making up the nerves that run from 
the lower part of the spinal cord to the feet, may be as much as 
three or four feet long. A number of different forms of neurons 
are shown in Figure i8. 

The neurons are divided on the basis of their function into- three 



FIG.' 1 8 .— DIFFERENT FORMS OF NEURONS 

a, unipolar cell; b, bipolar cell; c, pyramidal cell; d, Purkinje cell. (From 
Brmn and Spinal Cord, by Emil Vifliger. Courtesy J. B. Lippincott Co.) 

claiises, the sensory neurons, the motor neurons, and the central or 
associative neurons. The sensory neurons, as the name implies, are 
those which conduct impulses * from the organs of special sense in 
which they terminate to the brain, or to the spinal cord. In the 
motor neurons the nerve impulse takes the opposite direction, 

’‘We do not know exactly how the nervous system works. We do know 
that by its action “communication” is made from one part of the body 
to another and thus bodily or^nization is maintained. Most physiologists 
now regard the activity within the nerve as a wave of some form of 
electrochemical energy, but later discoveries may necessitate a restatement. 
The true nature of nerve action has not been ascertained with certainty. 
The term nerve impulse (or nervous impulse) thus refers merely to some 
form of energy propagated along the nerve fibers, the eicact nature of which 
is unknown. 
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passing from the brain or cord outward to the muscles and glands. 
The associative neurons are located within the central nervous 
system, where they form a complicated system of interconnec- 
tions with the sensory and motor neurons and with each other. 
All neurons are distinct units in the sense tliat they never fuse 
with each other, their fibers simply meeting in such a way that 
the wave of energy can pass from one to another, much as an 



FIG. 19.— DIAGRAM SHOWING SYNAPSES BETWEEN THE OLFACTORY 
NERVE CELLS LOCATED IN THE NASAL MUCOSA AND NERVE CELLS IN 
THE OLFACTORY BULB (AN ENLARGEMENT OF THE OLFACTORY 
NERVE AT THE POINT WHERE IT ENTERS THE BRAIN) 

(From A Textbook of Histology by H. E. Jordan. D. Appleton- 

Century Co.) 

electrical current passes from one wire to another when the wires 
are in contact. The fibers that receive the impulse from another 
neuron are called dewdnVer; those along which the impulse passes 
from one neuron to another or to its terminus within a muscle 
or gland are called axons. The point at which the dendrite of one 
neuron comes into functional contact with the axon or cell body 
of another is called a synapse. (See Figure 19.) The synapse is lilce 


92 DEVELOPMENTAL PSYCHOLOGY 

a one-way turnstile; the nerve impulse can pass through it in only 
one direction. The impulse comes to the synapse over the axon 
of one neuron and, as a rule, is taken up on the other side by the 
dendrites of another. In some cases the synapse is made directly 
on the cell body of the second neuron. A given mental act may 
involve few or many neurons, but there is reason to think that 
the number involved is far greater, as a rule, than was formerly 
supposed. 

Let us see how this arrangement works out. One of your sense- 
organs, let us say an end-organ of touch, is stimulated by some 
object touching the skin. The fine endings of the sensory neurons 
that lie within it are aroused to action, and the energy thus gener- 
ated is transmitted along the external branch of the sensory neuron 
inward through the cell body and thence, by means of the spinal 
branch of the neuron, to the spinal cord. There the neuron end- 
ings form synapses with the dendrites of other neurons. Some of 
these have axons that run out to the muscle cells; others are asso- 
ciation neurons whose axons run upward toward the brain. Thus 
almost simultaneously a number of things can happen. Sensory 
areas in the cerebrum are aroused, and as a result you “know” 
that you have been touched. Various association neurons within 
the cerebral cortex (outer gray portion of the cerebrum) are also 
aroused, the impulse flashes on to the neurons controlling the 
muscles that move the eye, and you look to see what it was that 
touched you. Now the sensory end-organs within the eye are 
set in action, and the impulse is flaslied back by way of tlie optic 
nerve to the optical centers in the brain stem. But in order not 
merely to see but to understand what you see, associations of 
many kinds must be made; and in oi'der that these may be made, 
neurons in the cercbnim are again aroused to action. As a result 
of their action you “recognize” that you have been nudged by a 
friend, and at the same time realize that he has probably done so 
for a reason. A fresh set of neurons is now brought into action 
and by means of a complicated interplay of motor, sensory, and 
association centers you are enabled to ask him, “What do you 
want?” Even before this, and probably before you had time to 
realize that anything had happened, a synaptic connection was 
made with the motor neurons in direct communication with the 
part of the body that was originally touched. These neurons at 



FIG. 20.— DIAGRAM ILLUSTRATING THE GENERAL ARRANGEMENT 01 
THE NERVOUS SYSTEM 

(From Martin’s Himm Body. Courtesy Henry Holt and Co.) 
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once leaped into action, and as a result the body or some part of 
it was jerked back automatically without waiting to see whether 
or not there was need. 

All this, just because your friend nudged you with his elbow 
as a preliminary to borrowing a pencil. Complicated as it sounds, 
the account given here is unquestionably mu^ simpler than what 
actually takes place. 


THE NERVES 

The axons that run out from the cell bodies are not scattered 
at random over the body. Instead they come together in bundles 
like the wires of a telegraph cable. The axons of a large number 
of neurons whose cell bodies are near each other first come to- 
gether to form one large cable and later separate into smaller 
branches containing fewer and fewer fibers until at the very end, 
just before they terminate within the muscles or glands, the 
single-fiber stage is again reached. These cables made up of the 
axons of many neurons are called nerves. Figure 20 shows how 
the nerves are distributed .throughout the body. 

In the case of a telephone system, when many wires carrying 
different messages and having different destinations are bound 
into one large cable, short-circuiting is prevented by having each 
wire separately incased or insulated by some non-conducting 
material. In a similar fashion many of the axons, some time after 
their growth, become ensheathed with a white fatty substance 
known as myelin. It is the myelin tliat gives the white color to 
the nerves and to the outer section of the spmal cord. The cell 
bodies and the dendrites do not become myelinated and are gray 
in color. Since they lie for the most part inside the cord next tO' 
the central canal, a cross-section of the cord reveals a gray 
portion in the interior with a white section on the outside made 
up chiefly of the myelin-sheathed axons of association neurons. 
In the brain the arrangement is reversed. The axons are for the 
most part found in the interior, the cell bodies and dendrites on 
the surface. In the brain, therefore, the outside- is gray and the 
inside white, just the opposite of the arrangement seen in the cord. 
The outer gray surface of the brain is known as the cortex. 

The axons do not become myclinized until some time after they 
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are formed. Although the process of myelinization begins during 
the fetal period, it is far from comjplete at the time of birth. In 
man, more than half of the axons acquire their myelin sheath after 
birth. In some animals myelinization is further advanced at birth 
than in man and is completed at a much earlier age. In general 
there is a fair agreement between the amount of myelinization 
that has been completed at birth and the animal’s developmental 
level at birth. In animals such as the chick or guinea-pig that can 
stand and run at birth, prenatal myelinization is further advanced 
than it is in babies or in white rats that are comparatively helpless 
at birth. However, there is stiE much controversy over the exact 
-function of the myelin sheath, and while there is evidence that 
those neurons which eventually become myelinized do not attain 
complete functioning untE the sheath has been laid down, it is 
by no means certain that there can be no activity at all in a nerve 
fiber before myelinization has taken place. As a matter of fact, 
there are indications that the relation between nerve action and 
the laying down of the sheath is a reciprocal one in which the 
growdi of the sheath which facilitates the activity of the neurons 
is itself directly stimulated by nerve action,' The question is of 

? The theory that myelinization of nerve fibers is a necessary antecedent 
to their functioning was first propounded by Flechzig toward the end of 
the nineteenth century. The idea seemed so plausible in view of its analogy 
to a telephone system that it was at first rather generally accepted. How- 
ever, contradictory facts were soon reported. Watson, in 1903, showed 
that in the white rat, coordinated reflex behavior is present from birth, 
although no myelinization whatever has taken place at that time. Moreover, 
he showed that the animal is capable of learning and retaining certain motor 
skills before any myelinization has occurred in the cortex. The question 
was again brought to the fore when, in 1924 Tilney and Casamajor pub- 
lished their classical, study on the relationship between the devdobment 
of certain behavior patterns 'in kittens and the growth of the myelin sheath. 
Their procedure was to make careful observations of the kind of behavior 
shown by the kittens at successive ages, after which, by means of post- 
mortem examination of the nervous structure, they compared the course of 
myelinization with the course of behavior development. They were able 
to demonstrate beyond reasonable doubt that in this species, at least, the 
two are related. A^in it 'was taken for granted by some that this could 
only be interpreted to mean that myelinization must precede nerve action. 
Once more, contrary dau were not long in appearing. Angulo, in 1929, 
verified Watson’s earlier findings for white rats and at about the same time 
' Langworthy, working with fetal and young kittens and with opposums 
still living in the mother’s pouch, demonstrated that, in spite of a fairly 
close general relationship between the onset of behavioim patterns and 
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interest to us because of die rather unqualified assertions made 
by some present-day psychologists that since so many of the 
cortical neurons of the human infant are still nnmyeUnized at 
the time of birth, its behavior is of necessity governed by the 
subcortical rather than the cortical centers, which, if true, would 
mean that it would not be able to “learn” * in the ordinary sense 
of the word, until some time after birth. Without going into 
details, we need only say that there is as yet no sound neurological 
evidence that the cortex of the new-born infant is wholly non- 
functional or that its learning is fundamentally different in kind 
from that of the older infant or adult. The latter have developed 
certain aids Co learning that the new-born infant laclcs, of which 
the most important is unquestionably speech. Nevertheless, in 
spite of the incomplete myelinization of his cortical centers, there 
is warrant for believing that the infant begins to learn as soon 
as he is born. 


the myelinization of neire-tracts presumably concerned widi those activi- 
ties, a considerable amount of reflex activity can and does take place 
previous to the formation of tlie sheath. Further evidence that activity in 
the nerve stimulates, if it does not actually give rise to the process of myelin- 
ization, is to be found in a study by Held who found that premature open- 
it^ of one eye of young animals such as kittens and puppies, whose eyes 
normally remain se^ed for several days after birth, caused the optic nerve 
of that eye to become myelinized more rapidly than that of the unopened 
eye. It has also been demonsttated that the process of myelinization shows 
very marked acceleration at the time of birdi. This has been demonstrated 
for human infants as well as for animals. That this increase in the rate of 
mydin formation is not simply a matter of maturation of the organism but 
is definitely related to the environmental clianges that come with birth is 
evidenced by the fact that it occurs in infants prematurely born as well 
as in those born at full term. All in all, the weight of evidence seems to 
favor the hypothesis of a reciprocal relation between myelinization of the 
nerve fibers and the establishment of behavior, rather than absolute de- 
pendence of either one upon the other.- 
* This does not mean that the infantfs behavior would be completely un- 
modifiable, since it has been shown tiiat some learning or “conditioning” 
of a very simple and primitive Idnd can take place in animals that have 
been completely deprived of the cerebral hemispheres. Such learning, how- 
ever, is very ^cinc and unstable, not carrying over at sdl to conditions 
only sUghdy different from those under which the reaction has been ac- 
quired. 
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IDIO-EXCITABILITY OF MUSCLES 

The first detectable movement either in the human or the ani- 
mal embryo is the beating of the heart. In the chick this has 
been observed as early as the second day of incubation, before 
anything that looks like a chicken can be seen in the egg. In the 
human embryo the heart begins to beat at about the third pre- 
natal week. You can easily see why this is necessary, for tlie fetus 
has its own circulatory system from the beginning, and if food 
and oxygen were not carried by the blood to all parts of the 
growing organism, the processes of growth and of waste and re- 
pair of tissues could not go on. 

There is fairly good evidence that the beating of the heart be- 
gins independently of neuron actionj probably it starts before 
the outgrowing axons have reached the heart. Even during the 
early stages of development, it has been found possible to stimulate 
muscle tissue directly and so to cause it to contract without nerve 
action. Hooker,^ for example, found that when frog embryos 
were operated on in such a way that all connection between the 
neural tube and the muscles was severed at a very early stage of 
development when the axons had not yet begun to form, the 
muscles would continue to develop, but except for the heart there 
was no spontaneous movement. The heart, however, began to beat 
at about the same time in the frogs without nerves as in normal 
animals. Mechanical stimulation of the skin with the point of a 
stiff hair would induce movement in the voluntary muscles ® of 
the normal animals but not in those without nerves. If, however, 
a very fine needle that would penetrate the skin was used, the 
muscles would contract; but the contraction was limited to a much 
smaller area in the operated animals than in the normal ones. 

^ Davenport Hooker, “The Development and Function of Voluntary and 
Cardiac Muscle in Embryos without Nerves,” /. Exper, Zooh, 1911, ii: 
159-186, 

® The voluntary muscles are those that we arc able to move at will, such 
as the muscles of the arm and legs, as opposed to the involuntary miscles 
of the viscera, which are not under our control. The voluntary muscles 
are made up of fibers that run parallel to each other, giving them a striped 
appearance; hence they are known as striate muscles. Most of the involun- 
tary muscles are made up of extremely fine fibers that run in all directions 
like a fine web. They are known as smooth muscles. The heart, however, 
is modified striate muscle. 
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Electrical stimulation of the muscles also brought about contrac- 
tion. Hooker sums up his findings as follows: “Cardiac muscle, 
which we have reason to believe is the most primitive, will func- 
tion spontaneously and rhythmically without nervous control. 
The axial muscles, on the other hand, will not function spon- 
taneously in the absence of the nervous system, though they will 
respond to direct stimulation.” 

In this primitive excitability of the muscles we have a device, 
not so much for organizing and coordinating the different parts 
of the body with each other as for providing a certain crude pro- 
tective mechanism for local parte at a stage of development when 
neuron action is as yet imperfectly organized. The contraction of 
the muscles in the operated animals was always confined to the 
part stimulated, and it always resulted in withdrawal of the stimu- 
lated part a little further away from the point of stimulation. But 
the body as a whole did not move, showing that the idio-excita- 
bility of the muscles does not serve to keep the parts of the body 
in communication with each other. It is not an integrating device 
like the nervous system but serves only a local function. More- 
over, although this capacity of muscle tissue to respond to direct 
stimulation does not disappear even in adult life, its chief useful- 
ness is temporary. Even heart action is soon brought under the 
control of the nervous system.® 

MUSCULAR ACTIVITY ARISING FROM 
NERVE ACTIVITY 

In normal animals a form of behavior soon appears tliat is in 
many ways very different from the simple localized contractions 
of small groups of muscle cells, that can be aroused by direct 
stimulation of the muscles. This later behavior is aroused and 
controlled by the nervous system and is therefore Itnown as neuro- 
muscular activity. Practically all postnatal activity is neuromus- 
cular, 

®This is true at least to the extent that the heart will be made to beat 
more rapidly by direct action of the nervous system. Whether the normal 
heart rhythm is neurogenic (having its ori|pn in the nervous, system) or 
myogenic (having its origin in the muscle tissue) is still a matter of con- 
troversy, though the weight of evidence appears to favor the myogenic 
theory. 
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In the early behavior of the fetus, whether it be animal or hu- 
man, generalized rather, than local responses are characteristic of 
neuromuscular activity. It was formerly supposed that complex 
forms of behavior came into being by little bits which developed 
separately and later became chained together to form the whole 
act. But recent studies have shown that this “chain reflex theoiy,” 
as it was called, has little to support it. Instead of the independent 
development of the separate parts of an act which are later linked 
together into a whole, the mass movements appear first and the 
finer movements develop out of them. We may liken it to the 
growth of a tree. First there is the main shoot. As it grows, off- 
shoots or branches arise; as these grow, smaller branches proceed 
from them. So in the development of behavior during the fetal 
period, movements of the trunk precede movements of the limbs; 
movements of the arms and legs precede independent movements 
of the fingers and toes, and so on. There seems, moreover, to be-a 
tendency for movements of the upper parts of the body to pre- 
cede those of the lower parts, just as in physical growth the head 
portions of the body are precocious in development as compared 
to the legs. 

Coghill,^® who has made very extensive studies of the develop- 
ment of Ambly stoma (the common salamander), has shown that 
the progressive development of behavior is paralleled to a remark- 
able degree by the growth and development of the neural mech- 
anisms that keep the parts of the body subordinate to the whole. 
By the use of motion-pictures he was able to make permanent 
records of the behavior shown by an animal at any given stage 
of development and then, by means of post-mortem examination, 
to determine the degree of neurological development correspond- 
ing to that stage. He found that the first spontaneous movement 
that can be detected is a simple coil of the trunk, which later 
develops into a double coiling movement something like the letter 
iS, from which the swimming movements are derived. (See Fig- 
ure 21.) Later still the limbs participate, the fore limbs first and 
later the hind limbs. In the case of salamanders that become able 
to live either in water or on land, the walking movements develop 
directly out of the swimming movements that were displayed at 

i®G. E. Coghill, Anatom'S and the Problems of Behauior (Cambridge? 
Mass., Harvard University Press, 1929). 
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an. earlier stage of development. Walking is a more advanced stage 
in the sequence than swimming, however, because in walking the 
leg movements, which represent a comparatively advanced stage 
in development, play a much more important part than they do 



FIG. 21.— DEVELOPMENT OF SWIMMING MOVEMENTS IN AMBLYSTOA4A 

From the resting position (.A) a dexure (B) begins in the head region 
and proceeds tailward as if, according to its earlier habits, die animal were 
going to throw itself into a tight coil but instead of doing this it reverses 
the flexure in the anterior part before the first flexure has passed dirough 
the entire length of the animal. There are now two flexures in progress 
at the same time, one to the right and the other to the left, both of them 
progressing from the head tailward (C). (From Anatomy and the Prob~ 
lems of Behavior, by G. E. Coghill. (Courtesy Cambridge University Press.) 

in swimming, which is performed in large measure by the alternat- 
ing double flexion of the trunk. Coghill has shown that the growth 
of these behavior patterns is always a matter of die total organism, 
diat they are tied together from the start and do not develop as 
small units that later become coordinated with each other. The 
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whole is not built up from its parts, but the parts develop out 
of the whole. 

The explanation for this, in CoghilFs opinion, is to be found 
in the precocious growth of the neural structure. By studying 
the nerve development of animals at different stages of behavior, 
he was able to show that the growth of the nerve-fibers outward 
to the muscles or, more exactly speaking, to the I'egion where 
the muscles are being formed, precedes the actual differentiation 
of the tissues into true muscle-cells. The growth and differentia- 
tion of nerve and muscle proceed simultaneously, but the neural 
growth keeps safely in advance of the muscle growth. “As a result 
of this precocious invasion of limb-forming tissue by branches 
of nerve-cells that are already integrating the trunk, the earliest 
movements of the limbs are of necessity totally integrated with 
trunk action.” “ * 

Working with cats, Windle and Griffin^® found that much Ae 
same type of sequence holds. The earliest movement that could 
be seen was a flexion of the head and upper trunk. At later stages 
the movements had progressed to include first the lower trunk, 
Aen the limbs, the tail, and the toes, and still later Ae .finer 
muscles of the face, throat, and tongue. Here again we see that 
the earliest movements are mass movements and not movements 
of local parts, and that Ae order of functional, development, like 
the order of physical growth, proceeds from the head downward 
and outward to the limbs. 

THE BEHAVIOR OF THE HUMAN FETUS 

By the middle of the prenatal period, the human fetus begins 
to make movements that are of sufficient magnitude to be felt by 
Ae mother. The popular idea that there is no movement previous 
to this time is, however, a mistaken one. Study of fetuses that 
have been artificially delivered during the early stages of preg- 
nancy“ has shown that as early as Ae end of Ae second month 
Ae human fetus will move in response to sthnulation by the point 

i^Coghill, op. cit,, p. Z2. . ^ 

i®W. F. Windle and A. N. Griffin, “Observations on Embryonic and 
Fetal Movements of the Cat,” /. Comp. Neurol., 1930, 51: 149-188. 

13 Cases in which some physical miformation or other abnormal condi- 
tion of the mother made it unsafe to allow the pregnancy to continue. 
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of a fine hair. The fact that under normal conditions the mother 
is unable to “feel” any movement at this early stage of develop- 
ment is in all probabffity due to the extremely small size of the 
fetus which, at the end of the eighth week, is still only about 
one and a fourth inches in length. At this age, too, movements 
are slow and of very small magnitude. 

The earliest extensive study of the behavior of the human fetus 
was made by Minkowski.“ As in the case of animals, he found 
that mass activity appears first and local activity second, and that 
die development of behavior is closely paralleled by the growth 
and development of the nervous system. But the nervous develop- 
ment is primary, the behavior secondary. The one closely follows 
the other. 

The fetuses studied by Minkowski were all artificially delivered 
by Caesarian section because of some special condition in the 
mother which made it unsafe to allow the pregnancy to continue. 
Their ages ranged from two to five months. Because of the way 
they were delivered, there was no question of birth injury, which 
often makes it hard to interpret the earliest forms of behavior 
shown by infants born in the usual way, as we shall see in the 
following chapter. 

The tiniest ones, those only about three inches in length, whose 
age w'as estimated at about two to three months, made only slow, 
uncoordinated, and non-rhythmical movements which were not 
confined to the part of the body that was stimulated but might 
affect almost any part. For example, 

a light pressure on one foot or often merely a stroke of the foot with 
a small camel’s hair brush would cause not only a withdrawal or some 
other movement of the stimulated leg but also various reactions in 
the opposite leg (bending, stretchbg, etc.) and in both arms (as for 
example, bending and afterward stretching or twisting or bringing both 
arms forward). MoA'ements of the head and body might also occur. 
. . . One ?night say, therefore, that every section of the skin can serve 
as a reflex zone for extremely variable reactions which have a tendency 
to spread out, more or less, over the entire fetal organism.'^ 

“M. Minkowski, “Ober fruhezeitige Bewegungen, Reflexe, und musku- 
lare Reactionen bei menschlichen Foetus, und ihre Beziehungen zum foetaien 
Nerven und Muskelsystem,” Schweiz, med. Woch., 1922, 3: 721-724, 751- 
755 - 

Italics are Minkowski's, 
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With the older fetuses, however, especially those from seven 
to ten inches long whose age was estimated at four to five months, 
the responses to stimulation were sometimes confined to the part 
of the body that was stimulated, “yet there remained a tendency 
for the movement to spread to the other extremities and to the 
whole body in most instances. In one fetus of 19 cm. [about seven 
and a half inches] a diagonal reflex was observed in which a 
stimulation of one foot in the same constant manner always 
aroused a movement in the opposite hand. ... In a few fetuses of 
ii to 21 cm. [about four and a half to eight and a quarter inches] 
a touch on the upper lip or on the tongue produced movements 
of opening and closing the mouth as in the beginning of suckling.” 

Minlcowsld also found evidence of idiomuscular activity which 
differed from neuromuscular activity in the same way as was 
shown by Hooker’s frog embryos. Separation of the brain from 
the rest of the body made very little difference in behavior, show- 
ing that most of these early reflexes are under the control of the 
spinal cord rather than the brain. 

In a more recent study by Hooker'® moving pictures were em- 
ployed to make permanent records of the responses of the fetuses. 
Since the respiratory apparatus is not yet functional in these very 
young organisms, they do not survive for more than a very brief 
period after delivery, and the advantage of securing durable rec- 
ords that can be examined repeatedly and at leisure is very great. 
Hooker also exercised exceptional cafe in his experimental tech- 
nique. Many investigators of fetal activity have employed rela- 
tively coarse instruments such as a horse-hair, a cactus thorn, or 
a fine needle, any of which, unless handled with extreme care, 
is likely to penetrate the very delicate skin of the young fetus 
and induce idiomuscular activity which may be mistaken for true 
reflex activity. Minkowski used a fine hair but did not attempt 
to determine its exact stiffness. Hooker used a human hair, 
mounted in a handle. The degree of resistance of this hair was 
determined by finding how many milligrams of pressure had to 
be exerted against its end to cause it to bend. He found that many 
human hairs were too coarse and stiff to be safe, especially when 
experimenting with the smaller fetuses. 

le Davenport Hooker, “Early Fetal Activities in Mammals,” Yale J. Biol, 
and Med., 1936, 8: 579-602. 
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All of the fetuses examined by Hooker that were under eight 
weeks ■ of age proved to be non-motile. The first response was 
obtained in a fetus i.i8 inches in length, whose estimated age 
was just over eight weeks. When the neck of this fetus was 
stimulated with the point of a hair, there was a slow bending of 
the body toward the side away from the stimulus. Two other 
fetuses, estimated to be about nine and one half weeks old, 
exhibited a kind of movement that Minkowski had previously 
described as “worm-like.” The body was bent away from the 
stimulus with rotation of the hips, a downward movement of 
both arms, and rotation of the head. At eleven and one half weeks 
the movements were elaborated and more rapid. The arms were 
first separated and then brought forward “as if to clap the hands.” 
By the age of fourteen weeks many new responses had appeared. 
Even mimetic facial grimaces occurred if the lips or cheeks were 
touched. Hooker states that at this age “except for respiration, 
almost all the specific reflexes of the new-born are represented.” 

Almost every one has observed that if a finger is placed in' tlie 
hand of a young infant, the baby’s fingers will close about it. 
This is known as the palmar or grasping reflex. (See Figures 23 
and 24.) Minkowski reports the beginning of this reflex at ten 
and one half weeks; Hooker observed it at eleven and one half 
weeks at which time “a light stimulation of the palm, if repeated, 
induced a barely perceptible flexion movement of the fingers 
accompanying 3 slight flexion of idie wrist. At thirteen weeks 
the flexion was more pronounced. At fourteen weeks a fairly 
respectable ‘fist’ was made, but it was not of a closed type, nor 
did the thumb play much of a rdle in the flexion. The grasp does 
not hold an object placed within it until twenty-two weeks, and 
then but feebly.” 

Hooker’s work is of great importance both because it is the 
only large-scale study of the early reactions of the human fetus 
since the classic study by Minkowski that appeared in 1922, and 
also because it affords so nice an example of experimental tech- 
nique. The close agreement of Iris findings with die general prin- 

i^This is an example of a nenro-psychological principle known as the 
smnmation of sthimli. When a stimulus is too weak to evoke an overt re- 
sponse, it nevertheless has some effect. If a series of such sublimend stmadi, 
as they are called, is given at the proper rate of speed, the effect is cumu- 
lative, and after a time the response may occur. 
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ciples laid down by Coghill may perhaps be traced, in part at 
least, to the facts that they used much the same procedures in 
stimulating their subjects (both used a human hair as the instru- 
ment) and that both were extremely careful to control other 
factors that might confuse the results. However, it is but fair to 
note that the theory of development by the differentiation of fine 
patterns of response from an initially generalized or “mass” reac- 
tion is not uniformly supported by the evidence from all sources. 
Bridgman and Carmichael,^® for example, have reported that the 
very earliest responses that could be elicited from the fetal guinea- 
pig were as often movements of the foreleg as of the neck and 
that movements of the trunk did not appear until at least a day 
later. Hooker, however, points out that the leg movements did 
not occur unless pressure had previously been applied to the 
amniotic sac in such a way as to change the position of the fetus. 
He suggested that the responses observed by Carmichael may 
have been due, not to stimulation of the touch receptors in the 
sldn but to responses of the proprioceptors (see p. 120) in the 
muscles and joints as the fetus returned to its original position. 
After comparing all the available findings from his own and other 
studies. Hooker states that “all the evidence points to the conclu- 
sion that the responses of human fetuses to tactile stimulation 
follow a Coghillian sequence, first the expanding total pattern; 
then the rapid individuation of specific reflexes from that pattern.” 

GENERAL SUMMARY OF PRENATAL 
DEVELOPMENT 

The development of behavior in the unborn child or animal, 
like the development of the body itself, follows an orderly course. 
,The mass movements of the young fetus, in which the body 
moves as a whole and there are few or no independent move- 
ments of local parts, become gradually differentiated into move- 
ments that show the beginnings of adaptation to the particular 
stimulus employed or to the part of the body that is stimulated. 
At first only generalized movements can be made. This is true of 

« C. S. Bridgman and Leonard Carmichad, ‘.‘An Experimental Study of 
the Onset of Behavior in the Fetal Guinea-pig," fed. Sent, mid J. Qenet. 
Psychol., 1935, 47: 247-167. 



lod DEVELOPMENTAL PSYCHOLOGY 

the human fetus as well as of animals. The very young fetus of 
the salamander can do nothing but coil when he is touched; if 
he moves at all, that will be his reaction. The unborn kitten at a 
corresponding level of development will make a squirming move- 
ment chiefly of the head and upper part of the trunk. The first 
reactions of the human fetus are much like those of the cat, and 
as with the cat and the salamander, the cluld’s behavior at the 
beginning is not well adapted to the stimulus tliat calls it forth. A 
touch on any part of the body may arouse movement in ahnost 

any other part. Fairly early 
in the fetal period, how- 
ever, the movements of the 
local parts begin to acquire 
some degree of independ- 
ence. Local reflexes appear 
in which stimulation of one 
part of the body no longer 
brings about a movement 
of the whole, or, at least, 
in which the mass move- 
ments are much reduced. A 
touch on the lips brings 
out the suclding reaction as 
the major response, usually 
accompanied, it is true, 
by some general bodily 
squirming which shows 
that the act ’of suckling is 
not yet completely freed 
from the mass movements out of which it developed. Stimulation 
of one part of the body becomes increasingly likely to elicit more 
pronounced movements of that part than of others, and thus 
behavior becomes adapted to particular needs and excess, move- 
ments are eliminated. 

Behavior patterns thus appear to follow the same general course 
of development as the development of the physical organism in 
that the course of growth is from the general to the specific, 
from the whole to the parts. Moreover, just as the head regions 
of the animal and particularly of man are more precocious in 



FIG. 22,— DIAGRAMMATIC REPRESEN- 
TATION OF THE DIRECTIONAL TEND- 
ENCY IN PHYSICAL AND MOTOR 
DEVELOPMENT 



PRENATAL DEVELOPMENT IO7 

their growth than the other parts of the body (see Figure 16, 
p. 85), so there appears to be a tendency for body movements 
to appear first in the upper regions of the trunk and from there 
to spread downward and outward to the limbs. (See Figure 22.) 
In physical growth, this is known as' the law of anterior-posterior 
development. In its general aspect at least, it seems to hold good 
for certain kinds of behavior as welL 

This gradual spread of reaction with its accompaniment of in- 
creasing independence of local parts has been sliown to follow 
upon corresponding changes in the nervous system. The major 
nervous pathways are laid down first, the local pathways later. 
And from the very beginning, the growth of the brain, and par- 
ticularly of the cerebral part of the brain, keeps far in advance 
of the growth of the remainder of the body. This tendency for 
brain growth to run ahead of general bodily growth is far greater 
in man than in other animals. In general it may be said that the 
greater the intelligence of the animal the more precocious is the 
growth of the brain and particularly of the cerebral hemispheres. 
It is not only that in the more intelligent animals the cerebrum 
tends to be larger (in proportion to body weight) than it is in 
the less intelligent, but, the excess growth occurs at an earlier 
stage of development. Coghill," after citing certain examples, 
makes the following comment: 

In man at a stage of development when bodily movements are of the 
simplest order, that part of the mechanism of association which deals 
particularly with the highest mental and moral processes not only is 
relatively massive but has definitely begun to organize itself into the 

mechanical pattern that characterizes it in the adult The greater 

the possibility of behavior in the animal, the more the cerebral condi- 
tioning mechanisms run ahead of the motor or effector mechanisms in 
'development. 

We have stressed the importance of the prenatal period in 
development because it is important for the student to realize 
from the start that from the earliest to the latest stage of develop- 
ment both mental and physical growth follow an orderly course 
which is determined by the interaction of the inborn qualities of 
the cell tissue and the environment in which the cells find them- 
selves. As a result of this interaction the parts of tlie body are 

i-® Op. cit., p. 99. 
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differentiated from each other, and in this differtentiation the 
nervous system takes the lead. By the time of birth all the main 
parts of the nervous system have been laid down, the sense-organs 
are able to function, and the child, who has until then lived a 
protected life Vdthjn the body of the mother, is ready to adapt 
itself to a new world of ever-changing conditions. Up to then 
he has had little to do but grow. Food and oxygen have come 
to him regularly from his mother; he has not been bothered with 
indigestion because he has had nothing to digest for himself; he 
has not known cold or exces.sive heat, or the restraint of clothing. 
At birth all this is changed. For the first time he begins to breathe, 
eat, digest for himself; for the first time he is subjected to a vary- 
ing temperature to Avhich his body must adjust as his sense-organs 
begin to react to outside stimulation. He tastes, smells, perhaps 
hears a little, sees but without understanding. A tremendous 
change, this, yet the preparation for it has been so perfectly made 
that both physical growth and mental development continue their 
normal course with only a brief period of adjustment. Before 
going on with an account of his growth and development after 
birth, it is well to pause long enough to examine the new-born 
baby with some care, to try out a few experiments with him, to 
look into the matter of his abilities and talents, his weaknesses 
and defects, his ability to learn. In the next chapter we shall make 
a brief survey of the mental traits of the new-born child, of his 
equipment for meeting the demands of the new and varied en- 
vironment into which he has so suddenly been thrust. 

VISIT TO AN ANATOMICAL MUSEUM 

If your college or university has a medical school connected with" 
it, see if you can make arrangements to visit its anatomical museum 
for the purpose of seeing some actual specimens of human fetuses and 
fetal skeletons at various stages of development. Ask also to see speci- 
mens or models of fetal brains. Note the comparative sliallowness of 
the convolutions — folds and wrinkles on the surface— and note also 
that as you pass down the age scale to earlier levels of development, 
many of these convolutions have not yet put in their appearance at 
all. Since the cell bodies of the neurons are found chiefly on the outer 
surface of the brain, it is evident that the development of the convolu- 
tions is a means of increasing the relative amount of space available 
for them as the brain increases in mass. 
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THE CHILD AT BIRTH 

Cm ive tell 'whether a particular baby is going to be 
bright or dull by 'watching lois behavior during the 
first few 'Weeks of life? 

Are all babies really the same age at birth? 

What three general classes of body -mechanisms enable 
us to make adjustments to conditions in the out- 
side 'world? Which of these is least developed at 
birth? Which seems to be most highly developed? 

What is meant by the term “stmmlus error''? 

Would it be an advantage to us if each of the sense- 
organs could respond to a good many different 
kinds of external conditions, if, for example, the 
eye could respond to sound as •well as to light, 
and so on? Give reasons for your answer. 

Into what three general groups are the sense-organs 
classified? 

What is the physiological basis for hunger sensations? 
for thirst sensations? for sensations of posture? 

Does a given temperature as registered by a thermome- 
ter always feel the same to us? What conditions 
are necessary to arouse a sensation of warmth or 
cold? 

in what ways does the structure of the eye correspond 
to that of a camera? 

Why can a very faint star often be seen better if you 
look^a little to one side of it rather than directly 
at it? 
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What special apparatus have we to help in keeping our 
balance? In what way does it work? 

By what means are we able to tell the direction from 
which a sound comes? 

Can the new-born baby see form? color? Cm he hear? 
smell? taste? Can he feel cold? warmth? touch? 
pain? Is there any difference between the kind of 
information the infant receives through his sense- 
organs and that which an adult would get from 
the same situation? 

Into what classes may the motor activities of the new- 
born infant be divided? What kind of motor activ- 
ity, prominent in later life, is largely or wholly 
absent at birth? 

What two main classes of glands are found in the 
body? Name some of the most important in each 
class. 


THE ORDEAL OF BIRTH 

The first two weeks after birth are best considered somewhat 
apart from the general course of development because of the 
unusual difficulties which must be met at that time. Not only 
must the child adjust to a change of environment greater than 
it will ever again meet, but it also has to recover from one of 
tl\e most difficult and dangerous events of life. Although being 
bom is not only a natural but a necessary part of every child’s 
experience, it is not an easy one. For hours he is subjected to 
dragging and pushing, to strong compression— particularly of the 
head, which at this age is the widest and most resistant part of the 
body. A fairly large percentage of all infants are artificially deliv- 
ered. This means that in addition to the usual severe pressure, the 
child is forcibly dragged through the narrow passages of the 
mother’s body by forceps clamped about its head. Even in modern 
civilized communities, mortality statistics show that the hazards 
of the neonatal period are almost twice as great as tliose undert 
gone by soldiers during World War I, 
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Considering the severity of the birth process, it is surprising 
how few children show any permanent effects of it. Although 
children’s hospitals always include a few cases of paralysis or 
other diflSculties attributed to birth injuries, the percentage is 
very small when compared to die number of infants whose heads 
are pressed out of shape or who suffer marked contusions, indenta- 
tions of the skull, or other noticeable injuries at birth. Fortunately, 
even injuries that to the novice appear very severe rarely seem 
to exert any lasting damage upon the child’s mental or physical 
groAvth.’- The infant’s remarkable power of recuperation fr'om 
head injuries at birth is in part due to the sofmess of the skull 
bones at this age and to the leeway provided by die open fon- 
tanelles (popularly known as the “soft spots”) at the top and 
sides of the head where calcification has not yet proceeded far 
enough to unite the bones of the skull completely. 

Temporary effects of the birth experience are probably greater 
than most psychologists realize. It is likely that for some hours 
at least, the general mental and physical condition of the new- 
born child is analogous to that of an older person who has just 
undergone a major operation, and when labor is unduly difficult 
or prolonged or when forceps have been used, several days may 
elapse before recovery is complete. However normal may be the 
fact of birth, the new-born child is nevertheless not in a normal 
condition for some time thereafter. 

For this reason it is unsafe to judge the abilities of an infant on 
the basis of his behavior immediately after birth. The length of 
time that must elapse before complete recovery from the minor 
injuries of a so-called “normal” birth will vary from child to 
child, but it is safe to say that for the first two or three days at 
least, and for a longer period when delivery has been unusually 
difficult, the fact that a child fails to show a given form of beha- 
■ vior must not be taken to mean that hd would not be able to do 
so if his physical condition were normal. Accordingly, the fact 

iThis does not mean that birth injuries never leave permanent effects. 
Paralysis of different parts of the body as well as lasting mental defects 
sometimes result. One of our leading insdtutions for the feeble-minded re- 
ports that approximately 5 to lo per cent of all its cases are attributable 
wholly or in part to injuries at birth. E. A. Doll, W. M. Phelps, and R. T. 
Melcher, Mental Deficiency Due to Birth Injuries (New York, Macmillan 
Co., 1932). 
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that some babies, shortly after birth, are able to yawn, sneeze, 
bring their hands to their mouths and suck their fingers, raise their 
heads, and so on, is probably more significant than the fact that 
not all do so. Success means that the ability has been established; 
failure may be due to any one of a number of causes. It may be 
due to more than usually severe birth injury, to premature birth, ^ 
or to genuine backwardness. It is probable that the hope expressed 
by some psychologists that the time may come when the intelli- 
gence of the new-born may be tested as accurately as we are now 
able to test the ability of older children will not be realized for 
many years to come, if at aU. Certainly, until more accurate 
methods for determining the real age “ of the new-born child and 
for measuring the extent of birth injury have been worked out, 
it is very unsafe to attempt to predict from his behavior during 
the first few days of life how a given child is likely to develop 
later on. 


ADJUSTING TO THE NEW ENVIRONMENT 


T he first thing the c hild does upon entering the wo rld is to 
cry . The significance of the “birth cry,” as it is called, has been 
the subject of much solemn speculation on the part of certain 
philosophers. Kant interpreted it as a sign of wrath; Adler, as an 
indication of tlie child’s sudden and overwhelming feeling of 
V inferiority at being placed in so new and complex an environment. 
Unsympathetic bachelors have been heard to express the belief 
that the baby is merely giving the parents an early sample of 
what he can and will do later on! Physiologists, however, tell us 
that the birtli cry is merely a reflex accompaniment of the first 


* Gesell, who has followed the early development of a number of prema- 
ture infants, has been able to show that in most respects, at least the be- 
havior of the child who is prematurely bom is retarded during infancy 
by about the extent of his prematurity. For example, the baby born two 
months ahead of schedule shows about the same level of mental and physi- 
cal development at four months after birth as he would have reached at 
two months had he been bom at the usual time. In reality, the child born 
two months early is a seven-months fetus and should be looked upon as 
a fetus rather than as a full-grown baby. Cf. Gesell’s Infancy and Htmm 
Qrcmtb, Ch. XV. 

* By present methods, age at birth can be determined only within rough 
limits. The error of estimate may be two weeks or even more unless the 
date of conception is known. 
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entrance of air into the lungs. It probably has no emotional signi- 
ficance whatever. 

The physiological adjustment that the infant has to make dur- 
ing the first few days of extra-uterine life is very complicated. 
Evaporation of water from the tissues, together with imperfect 
nufritiori-wliile the new process of digestion is being established, 
results in a loss of weight during the first few days after birth. 
This loss usually amounts to several ounces, and it may be ten 
days or two weeks before the birth weight* is regained. With 
the taking-on of such new functions as breathing, eati ng , diges t- 
ing, and assimilating, numerous changes ' occur in the internal 
organs and gl^ds. Still 'other adjustments are required by the 
sudden change from a constant temperature of approximately 
1 00° F. to one that is not only much lower on the average but 
varies within comparatively tvide limits, and from uniform pro-' 
tection of all parts of the body to exposure of certain parts while 
the remainder is kept covered. There are also the new postures 
and the comparatively rigid means of support in place of resting 
in a fluid medium and shifting position only at the dictates of 
its own needs. All this has its psychological as well as its purely 
physiological aspect, and the adjustments required are not the less 
important because as yet their exact nature is uncertain. 

For all these reasons, much caution must be observed in inter- 
preting the results of experiments carried out with very young 
infants. Nevertheless, if the points that have been mentioned in 
the foregoing paragraphs are kept in mind, much that is of great 
importance may be learned from the study of the abilities shown 
by the infant as soon as the grosser effects of birth have worn 
off. Although growth and development have their beginning long 
before birth, most of the infant’s learning may fairly be said to 
^start at birth, since, no matter what his abilities may be, his oppor- 
tunities for learning before birth are very limited. If we are to 
understand his later development, we must therefore try to get 
as clear an idea as possible of the initial equipment with which 
the new-born baby sets out to discover and explore the world 
about him. 

‘Weight at birth averages about seven pounds for girls and sevei^iffid*.a 
half pounds for boys. The usual length of the new-born infaij^^riQhbOnt 
nineteen inches. 
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THE BEHAVIOR OF THE NEW-BORN® 


Helpless as the new-born baby seems, he is nevertheless able to 
perform a rather large number of complicated acts. He breathes , 
sucldes, sneezes, coughs, and moves his whole body. He starts at 
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FIG. 23.— THE GRASPING REFLEX 

A. Month-old baby supporting weight by both hands. Many babies are 

able to do this at birth, and frequently by the use of only one hand, but 
as a role the weight cannot be sustained in this way for more than a minute 
or two. The reflex reaches its maximum strength about the fourth month, 
then wanes and later reappears as a voluntary act. The voluntary grasp 
is, however, different from the reflex grasp of the new-born. In Ae volun- 
tary grasp the tliumb plays an important part, while the reflex grSp is per- 
formed entirely by the fingers. (See Figure 24.) (Courtesy Joitmd of 
Heredity.') , 

B. New-born monkey supporting waght by one arm. This position was 
maintained for thirty-three minutes. (From “The Grasping Reflex in the 
New-born Monkey” by C. P. Richter, Arch. Neurol, and Psychiat., 1931, 
26: 784-790. Courtesy of the publishers.) 

a sudden noise, cries if he is hurt, turns his head freely from side 
to side when lying on his back, and if placed face downward on 
a bed or table he promptly turns his head so as to free his nose 

° The term new-born as used here includes the first two weeks after birth 
unless exact ages are stated. 
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for breathing, or he may even lift his head clear of the table for 
an instant. If an object is placed in his hand, the fingers close about 
it, and so strong is this reflex grasp that many new-born infants 
can support their entire weight by their hands. (See Figure 23.) 
When at rest, the prenatal posture (Figure 14) is usually main- 
tained by most infants during the first three or four weeks. In 
premature infants this posture is retained somewhat longer than 
is the case with children born at full term, but not as much longer 
as might be expected if age alone were to be considered. Not 
only maturity but opportunity and learning play a part in deter- 
mining the posture patterns of the young infant. 
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FIG. 24.— DIFFERENCE BETWEEN THE^UiFLEX GRASP OF THE NEW-BORN 
AND THE VOLUNTARY GRASP OF THE OLDER INFANT 

(From Grovitb: A Study of Johnny tend Jimmy, by Myrtle B. McGww. 
D. Appleton-Century Co.) 


These acts must not be thought of as “random” activities, even 
though they may not seem to accomplish any useful purpose. 
Always they are responses to stimuli, and they play their part in 
the difficult task of learning to adjust to the complex and varying 
conditions of the outside world which the child must master 5 
he is to sm'vive. 

In order that an individual may adjust to its environment two 
things are necessary. First, it must have some equipment by which 
external conditions can affect the organism (“receptor” or sensory 
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apparatus) and secondly it must have some means of bringing 
about a change in its own relationship to these conditions (“eflEec- 
tor” or motor apparatus). Deficiency in either may be equally 
senous, just as it makes little difference whether the motorist 
approaching a grade crossing fails to see the oncoming train or 
whether he is unable to get his foot on the brake quicldy enough, 
^he first act (seeing the train) begins with the stimulation of the 
visual apparatus in the eye by the particular pattern of light rays 
reflected from the train. >jrae second is a response of the muscles 
in the foot, leg, and trunk. But there is obviously something more 
than this. There must be a central or adjustive process by means 
of which it is insured that just that particular motor response shall 
follow upon that particular stimulus. Neurologically tltis requires 
three distinct though closely organized and connected sets of 
apparatus, commonly known as the receptors, which consist of 
the sense-organs and their associated neurons; the effectors, which, 
include the muscles and glancjs, together with the nerves that run 
out to them from the brain and spinal cord; and the adjustors, 
consisting of the complicated system of neurons that he m'alSy 
within the brain and spinal cord. The latter arc also called associa- 
tion neurons. Some oflEF connections leading from sense-organ 
through the brain or spinal cord to the muscle or gland are 
established before birth as a part of the normal growth process. 
Contraction of the muscles regulating the size of the pupil of 
the eye as a response to strong light is an example. Such responses 
are commonly called reflexes.^ 

It is chiefly because of the relative fewness and uncertainty of 
the adjustor or associative mechanisms (other tlian reflex) that 
the behavior of die new-born baby differs from that of the older 
child or the adult. As far as we are able to determine, his sensory 
equipment is reasonably well perfected before birth, aljhongh 
' it is likely that some furtfierr"''^viIopmetrt of th^ more delicate 
parts of the apparatus continues during infancy.) Likewise his 
motor equipment, apart from obvious differences in size and 
strength of the muscles, is in fair working order at birth. He is 
boin, then, with a good set of tools but with little knowledge 
of how to use them. 

a See pp. ij|o-i 4 t. 
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THE SENSO RY APPARATUS ' 

The essential quality of a sense-organ is that it must have the 
property of “receiving” some special form of energy outside 
itself and transforming it into nervous energy which can be 
propagated in the form of nerve impulses along the nerves con- 
nected with the sense-organ and thence, by means of synaptic 
connections with other nerves, to various parts of the body. 
Anatomically, each sense-organ consists of the finely branched 
endings of a sensory or afferent nerve ^ together with the special- 
ized cells in which these nerves usually terminate. Each sense- 
organ can be aroused by one, and as a rule by only one kind of 
physical event. We cannot see with our ears or hear with our 
eyes or smell with the taste-buds in the month. Since each sense- 
organ has its own particular set of afferent neurons which run 
to a particular part of the brain or spinal cord and there make 
synaptic connections with association neurons and with the motor 
or efferent nerves that run to other parts of the body, a system 
is at once provided for making a kind of preliminary classification 
of neural activity in terms of the particular sense-organ in which 
it originated. For example, if the nerve impulse comes in to the 
centri nervous system over the afferent nerves that run from 
the touch receptors ® in the skin on the back of the left hand, the 
only .thing that can have happened to produce that effect is a 
touch on the skin at the point in question. But if those sense- 
organs could be stimulated by any one of half a dozen different 
things, if they were sensitive alike to touch, to light, to sound 
waves, to pin prick, to cold or to heat, the organism could not 
make useful adaptations to changes in the world about it because 
it would have no way of distinguishing them. The limitation of 
sensitiveness in a given sense-organ to a particular kind of external 
condition is thus a very great advantage to the organism as a 
whole because it provides a means by which appropriate responses 
can be made in terms of the particular afferent nerves over which 

7 From the Ladn ad ferre meaning “to carry to,” hence “to carry inward 
or toward.” The term efferent nerve, which refers to those leading outward 
from the central nervous system to the muscles or glands, is similarly de- 
rived from ex ferre, meaning “to carry outward or away from.” 

“The sense-organs are called “receptors” because they are the receiving 
instruments for the nervous system. 
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the stimulus was received. The sensory apparatus as a whole may 
thus be looked upon as a very elaborate and delicate sorting 
machine by means of which events going on botli without and 
within the body “ are classified. 

In addition to the sensitive tissue and the neuron endings within 
it, many of the sense-organs are also equipped with special parts 
or Accessories that serve to bring them into better contact with 
the environmental conditions to which they respond. The eye, 
with its eyelid to protect it from injury, its muscles for turning 
it about, and its many other special parts which will be described 
later, is an outstanding example. The amount of accessory appara- 
tus varies greatly from one organ to another. Moreover, the 
whole organism may respond to a faint or confusing sensation 
by doing certain things that bring a particular sense-organ into 
better relationship to the outside stimulus. We walk toward the 
source of a faint sound, we pick up a small object and hold it at the 
distance at which it can be seen most clearly, we move our fingers 
over objects in order to intensify and clarify the touch sensations. 
Almost any part of the body may be temporarily drafted into 
the service of one or more of the sense-organs. 

Sensations are aroused by changes or differences ratlier than 
by constant conditions. As long as the oxygen supply in the air 
does not vary beyond a certain limit, we are not conscious of its 
existence. But reduce it below this limit, and sensation definitely 
begins. We do not feel the circulation of the blood as long as it 
proceeds in a normal fashion, but let some local area be con- 
stricted, so that there is interference with the circulation in that 
area, and the resultant pressure of tire accumulating fluid upon 
the surrounding tissues is immediately perceived. If all light waves 
were of the same length we should not know color. 

Tlie fact that a change in the stimulating condition is necessary 
for the arousal of 'sensation is demonstrated in many phenomena 
with which we are all familiar. There is, for example, tlie prin- 
ciple of adaptation whereby we become so used to a condition 
that we no longer notice it or make overt reactions to it. There 
is also the principle of contrast whereby a given sensation seems 
to be much stronger or more noticeable if it occurs in close 

®See pp. 119-120. 

“Seepp. 1 29- 1 30. 
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proximity to another that is very different. The change from 
prenatal to postnatal life is essentially a change from an environ- 
ment of great constancy and few demands for sensory and motor 
adjustments to one of great variability with many demands for 
adjustment. 


THE INTERNAL SENSE-ORGANS 

There are sense-organs that are stimulated by conditions within 
the body as well as those that are sensitive to conditions in the 
external world. If this were not so, we should not have aches 
and pains to warn ns of indigestion or fatigue; we could not tell 
when our jaws were moving or whether our elbows were straight 
or bent without looking to see or touching them with our fingers. 

We do not know as much about the internal senses as we do 
about those with sense-organs on the surface of the body. We 
know that we have a number of internal sensations such as hunger, 
fatigue, internal pain. But these senses have no elaborate apparatus 
like the eye or ear. Hunger has been shown to be directly occa- 
sioned by the contractions of the stomach and tlie alimentary 
canal which normally occur when certain chemical changes asso- 
ciated with lack of nutriment take place in the blood. This proba- 
bly means that there are very minute sense-organs within the 
stomach walls that are stimulated by such movements. Thirst 
results from dryness of the throat. In normal or true thirst, the 
dryness comes from a reduced action of the salivary glands. These 
glands respond very quickly to a loss of water from the body by 
lowering their output. Thirst may also arise from factors unre- 
lated to the supply of liquid in the body. This is the so-called 
“false thirst” that comes from prolonged speaking or other con- 
ditions that dry the mucous membrane of the throat. Internal 
pain is probably more easily aroused by chemical changes in the 
body than by mechanical injuries, since physiologists have shown 
that the viscera may be burned, cut, or crushed without causing 
pain. Fatigue is a general sensation, which is felt in the muscles 
and joints all over the body. It is believed to be due to the accu- 
mulation of waste products in the blood. 

All these organic senses— hunger, internal pain, and so on— 
seem to function actively from the time of birth, and we may 
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infer from this that their sense-organs reach complete or nearly 
complete functional development before birth. The receptors for 
these senses arc sometimes grouped together under the name of 
interoceptors. They consist chiefly of sensitive nerve-endings 
located in the internal membranes. They require little accessory 
apparatus. If we may judge from his behavior, the new-born baby 
feels stomach-ache as keenly as we do, the chief difference being 
that he has not learned to know what is the matter with him. 

A second group of internal receptors are known as the proprio- 
ceptors. These consist of nerve-endings located within tlie muscles, 
tendons, and joints. They are stimulated by movements of these 
parts. Through them we have what is commonly Imown as the 
“muscle sense” by which we know the position of the different 
parts of the body without having tq look. These, too, probably 
reach complete or nearly complete development before birth, but, 
as with other sensations, the baby has to learn to interpret them. 
He probably gets much the same sensation from crooking his 
elbow that we do, but he does not know what it means or from 
what part of his body it comes. 

THE external SENSE-ORGANS 

The third group of sense-organs, known as the exteroceptors, 
are sensitive to environmental conditions outside the body. They 
include a series of “skin senses” located within the sldn all over 
the surface of the body, the senses of smell, taste, hearing, and 
sight, and the less well-recognized sense of head-position through 
which we are able to maintain bodily balance. 

I. The Cutaneous Senses 

Until the latter part of the nineteenth century, scientists as 
well as laymen used to speak of the “five senses” as m aking up 
all the sense-equipment of the body. Under the “sense of touch” 
they grouped all four of the cutaneous senses— cold, warmth, pain, 
and touch— as well as the organic and muscular sensations. We 
now know that the four cutaneous senses are just as distinct as 
sight and hearing. They have different sense-organs whose activity 
is transmitted to the central nervous system over different nerve 
fibers, and they do not feel the same to us. A cool breeze yields 
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a very different Idnd of sensation from a pin-prick; a feather 
touching the skin does not feel like a hot iron. There are two 
reasons why the skin senses were formerly confused. Their sense- 
organs are not conspicuous like the eye and are so near together 
in the skin that they are often stimulated simultaneously, which 
makes the separate sensations hard to distinguish. That the skin 
senses really are separate from each other can be shown by explor- 
ing the skin with instruments so small that .they are not likely 
to come into contact with more than one sense-organ at a time. 
The blunt end of a cold needle or the point of a lead pencil can 
be used to locate the “cold spots” or sense-organs of cold in a 
small section of the skin. The inside of the wrist is a good place. 
Touch the skin gently here and there and it will be found that 
in some places the needle, as we say, “feels cold.” But a touch of 
the same instrument at other points fails to elicit any sensation 
of cold whatever. Why? Because the sense-organs that are stimu- 
uated by cold— the “cold spots,” as they are often called— do not 
occur everywhere in the skin but only at certain definite points. 
Moreover, if one of these sense-organs is aroused at all, the result- 
ing sensation is one of cold, no matter what tlie stimulating agent 
may have been. As a rule, the “cold spots” can be stimulated only 
by temperatures colder than that of the skin but a mechanic^ 
stimulus such as a quick, sharp tap at exactly the right spot may 
be effective, and they can always be stimulated chemically by the 
application of menthol. A menthol pencil always “feels cold,” no 
matter what its temperature, because it stimulates the sense-organs 
of cold.^^ 

In a similar way, the sense-organs of touch ("touch spots”) can 

commonly do we fail to realize that the character of a sensation 
depends upon the particular sense-organ stimulated, that the untrained per- 
son finds it very difficult to realize that there is any difference between the 
qualities of an object and the sensations these qualities .arouse in him. Only 
when the sensation is aroused by some out-of-the-ordinary stimulus, as when 
a menthol pencil that has previously been “wanned” before the fire never- 
theless induces a sensation of cold, is it clear that the kind of sensation ex- 
perienced is a matter of the particular receptors that have been stimulated. 
To say that an object is “cold” means only that it possesses some physical 
quality that stimulates the specialized receptors in the skin from which 
nerve impulses pass to the brain which are “interpreted” (because of their 
source) as “coldness." Failure to grasp this principle, thinking that a sensa- 
tion is directly caused by the physical qualities of the objects around us is 
Itnown as the stimulus error. 
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be Stimulated separately by touching the skin at different points 
with a stiff hair or bristle; those for warmth, by using a small, 
blunt object heated until it is a Httle warmer than the skin; and 
'the pain spots may be found by exploring with the point of a pin 
or needle. Very hot or very cold objects may also stimulate the 
pain spots. The sensations they arouse are likely to be so strong 
that the feeling of warmth or cold is almost blotted out. 

, The temperature senses, both for warmth and for cold, have 
variable thresholds (points at which sensation begins to be 
aroused) dependent on the temperature of the skin. 

Hold your right hand for a few minutes in a basin of very cold 
water, your left in a basin of hot water. Then plunge both into 
a basin of tepid water. To tlie right hand the water will feel 
warm; to the left hand, cold. “Cold,” as we experience it, really 
means “colder than the skin”; “warm” means “warmer than the 
skin.” The usual skin-temperature in regions exposed to the air 
is from 85° to 90° Fahrenheit. If the skin is cooled below tliis 
point, the temperature senses adapt themselves to the changed 
conditions. In order to stimulate the cold spots, the temperature 
must then be lowered below the usual point at which cold is felt, 
while temperatures that would not usually seem warm will then 
bp felt as warm. If the skin is warmer than usual, the opposite 
condition arises. Temperatures that normally would seem warm 
fail to arouse the temperature senses at all, or, if the difference 
in skin-temperature is marked, they may even be felt as cold. The 
condition that stimulates the temperature senses is not absolute 
warmth or cold as shown by a thermometer but a difference be- 
tAvecn the sldn-temperature of the moment and tlie temperature 
of the air or the object that comes into contact with riie slrin. 
In most parts of the body, a difference of as little as 1° Falurenheit 
will arouse one or the other of the temperature senses. If the skin 
is the warmer of the two, the sense-organs of cold will be stimu- 
lated; if the skin is cooler, the warm spots will be aroused to 
action. 

For the most part, the organs of the cutaneous senses consist 
of finely branching nerve-endings in the layer of the sldn just 
below the cuticle or outer skin. However, if a section of the slrin 
be examined under a microscope, it is seen that many of the 
sensory nerves end in little corpuscles or bodies of specialized 
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tissue. These are of several kinds and are believed by some physi- 
ologists to be receptors for the cutaneous senses.^^ Sensory nerve- 
endings also tend to cluster about the roots of the short, fine 
hairs that are found on nearly all parts of the body. When the hair 
is moved, the nerve-endings are stimulated. The surface hairs 
may be therefore looked upon as accessory organs for the pur- 
pose of increasing the body’s sensitivity to touch. 

Although we speak of the four senses of warmth, cold, pain, 
and touch as the cutaneous senses, their distribution is not con- 
fined to the skin alone but extends to the mucous membrane and 
to some extent into the subcutaneous tissue; this is particularly 
true of the sense of pain. The organs for these four senses are not 
distributed evenly over the surface of the body but vary in 
density from place to place. We all know, for example, that the 
finger-tips are far more sensitive to touch than is the middle of 
the back and that the outer coat of the eye is extraordinarily 
sensitive to pain. A grain of dust which on the sldn would not be 
noticed at all or at most would arouse a faint tactile sensation, 
will cause intense pain if it happens to get into the eye. This again 
illustrates the principle that what is felt in sensation is the response 
of the sense-organ and not the thing that arouses it. 

2. Smell 

The receptors for smell are located in a sinall cavity far back 
in the nose. They are stimulated by tiny gaseous particles of 
certain substances dissolved in the air. The older person learns to 
intensify faint scents by sniffing the air through the nose so as to 
bring larger quantities of these substances into contact with the 
olfactory apparatus. The infant does not do this, and for this 
reason he has sometimes been thought less responsive to odors. 
However, Disher has shown that when the olfactory receptors 
are stimulated by forcing a puff of air laden with an odorous 
substance such as a violet perfume, turpentine, or asafoetida into 

There is not complete agreement among physiologists about the na- 
ture of tue receptors for the cutaneous senses. Some take the position that 
cutaneous sensitivity is a direct function of the nerve endings, independent 
of any specialized accessory cells. 

D. R. Disher, “The Reactions of Newborn Infants to Chemical Stimuli 
Administered Nasally,” Ohio University Studies; Contributions to Education 
^ . No. 12, 1934, pp. 82-93. 
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the nostrils of a new-born baby, an increase in bodily activity 
results. For every one of seven different odors tried, the increase 
in activity was greater than that found when a puff of air alone 
was used. The greater the intensity of the odor, the greater was 
the amount of activity aroused by it. Other investigators have 
obtained similar results. It seems reasonably certain, therefore, 
that the new-born infant is sensitive to odors, but it is very doubt- 
ful tliat different odors affect him as tltey do us. Even among 
adults there is much disagreement about what odors should be 
classed as pleasant or unpleasant, fragrant or malodorous, and 
so on. It is worthy of note that in spite of long effort, no psy- 
chologist has yet succeeded in working out a wholly satisfactory 
system for classifying odors, although Henning’s grouping into 
six main dasscs— fragrant, etherial, resinous, spicy, putrid, and 
burned— has attracted most attention. Undoubtedly, a large share 
of our adult liking or dislilting for certain odors is based mainly 
upon experience, and in our attempts to classify olfactory sensa- 
tions we are hampered by an unconscious effort to associate the 
odor with the the thing to which it usually belongs and to make 
our classification conform to what we know about odors, rather 
than just the qualities of the odor itself. 

t 

3 . Taste 

The organs of taste are called taste-buds. They lie near the 
bottom ot little pits extending down from the surface of the 
tongue. In the adult and in die older child the taste-buds are 
chiefly confined to the extreme tip, the edges and the rear part 
of the tongue, though there are a few on die soft palate and in 
the back of the throat. The early distribution of taste-buds is 
very different. Ac birth and during the latter part of fetal life 
they are found on the inner surface of the cheeks, all over the 
tongue, in the throat, on the lips, and even in the larynx. Later 
on they become localized and increase in number withip the 
areas in which they occur. Thus a much larger area of the in- 
fant’s mouth is sensitive to taste stimuli than is that of the adult. 
Whether or not the infant’s taste is more acute we cannot say, 
but experiment has shown that the taste-buds are sensitive at 
birth. 

Taste sensations are much fetyer in kind than most people sup- 
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pose. Most of what we regard as taste is really smell. Blocking 
the nasal passages so that no air can pass through them causes 
most of the characteristic flavors of food to disappear. Every one 
has noticed that a bad cold in the head which produces partial 
obstruction of the nasal passages makes all food taste very much 
alike. This is not a direct effect of the cold, but occurs because 
the cold interferes with the sense of smell. Careful investigation 
has shown that there are only four distinct taste sensations: sweety' 
sour, salty, and bitter. In the adult or older child sweet tastes 
come chiefly from the tip of the tongue, sour from the sides, 
salty from the tip and from the sides, and bitter from the upper 
surface of the back part of the tongue. These regions have not 
been mapped out in the infant, however, and because of the very 
different distribution of the taste-buds, the distribution of the 
areas for the separate taste sensations is probably not the same. 

4. Sight 

The senses that have tlie most elaborate apparatus are sight, 
hearing, and the apparatus in the inner ear by which we main- 
tain balance. All these are very precocious; their development is 
well-nigh completed at birth. 

The eye, which, as we all know, is the organ of sight, is con- 
structed much like a camera. The sensitive nerve-endings in the 
retina correspond to the sensitized plate or film on which the 
image is projected. In the front of the eye are two strong lenses, 
the cornea and (back of this) the crystalline lens, which bend the 
rays of light as they enter the eye and bring them to a focus on 
the retina. In the ordinary camera it is necessary to adjust the 
focus for near and distant objects by changing the distance be- 
tween the lens and the sensitive plate; in the eye this is done auto- 
matically by means of a little muscle, called the ciliary mbscle, 
that changes the curvature of the lens as needed. 

On the outside, the eyeball is covered with a strong white 
membrane called the sclerotic coat or sclera; it is this that we 
ordinarily speak of as the “white of the eye.” The sclerotic coat 
is lined with a second membrane whose purpose is to absorb any 
stray light rays that may happen to penetrate the eye except 
through the pupil. This coat is black in color and is known as 
the choroid coat. The sclerotic and the choroid coats extend all 
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the "way around the eye except for the region in the front that 
is occupied by the transparent cornea, underneath which the 
choroid coat is replaced by the iris, or colored portion of the 
eye. The iris is like a colored curtain with a circular hole in 
the middle, known as the pupil of the eye, through which light is 
admitted. The cornea in front of the pupil and the crystalline 



FIG. 25.— TRANSVERSE SECTION THROUGH THE EQUATOR OF THE LEFT 
EYE SEEN FROM ABOVE 

lens behind it together focus the rays of light so that an image 
of the object from which they are reflected is formed on the 
retina. Without the lenses we could distinguish light from dark- 
ness, but we could not see the forms of objects. It would be like 
exposing a photographic plate outside the camera. The whole 
thing would be darkened but there would be no picture. 

The eyeball is filled, both before and behind the lens, with a 
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transparent semi-fluid substance that keeps it in shape. The part 
that lies in front of the lens is known as the aqueous humor, 
that which lies back of it the vitreous humor, or vitreous body. 

The iris is equipped with a series of little muscles that regu- 
late the size of the pupil and hence control the amount of light 
that enters the eye. They correspond to the diaphragm of a 
camera. You have all noticed how the size of the pupil enlarges 
after having been in the dark for some time and how it contracts 
on exposm'e to strong light. 

In the retina are the sensitive cells that react to light. These 
cells are of two kinds, called from their shape the rods and the 
cones. (See Figure 26.) They lie at the back of the retina. The 
layer of retinal cells which is just beyond the rods and cones, 
next to the choroid coat, contains pigment, and it is thought 
that the incoming light produces some chemical change in the 
pigment which stimulates the rods and cones. Tlie endings of 
the sensory nerve fibers (tlie optic nerve) enter the bases of both 
the rod cells and the cone cells. 

You know that you see an object most clearly when you look 
directly at it, although you also see the objects near it fairly 
well. This is because the part of the retina that lies directly back 
of the pupil of the eye and is called the -fovea contains very 
many cones and no rods at all. The cones are the most sensitive 
cells; they respond best both to form and color. As you go out 
from the fovea an increasingly greater number of the cones are 
replaced by rods. The rods are entirely insensitive to color; how- 
ever, they respond to changes in light and shade (that is, to 
form), though not as well as the cones. They have one great 
advantage over the cones, which is that they become adapted to 
very dim lights better than the cones do. In deep twilight we 
cannot distinguish colors at all, because the rods and not the 
cones are functioning at that time. Color-vision is purely a func- 
tion of the cones. 

The physical basis of visual sensation is the activity incited in 
the visual apparatus by light-waves. Generally speaking, differ- 
ences in the apparent brightness of light correspond to differences 
in the energy of these waves as they strike the eye, but other 
factors, both in the character of the waves and in the organism 
itself, also affect brighmess sensations. Not aU the waves known 
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to exist but only those falling within the range of 390 to 760 
millionths of a millimeter “ in length are seen by us as light. 
The human organism has no sense-organs that respond directly 
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FIG. 26.— DIAGRAM OF THE HUMAN RETINA, SHOWING THE RELATION- 
SHIPS TO EACH OTHER OF THE RETINAL NEURONS AND THEIR DIS- 
POSITION IN THE DIFFERENT LAYERS OF THE RETINA 

The retina may be said to be formed by an expansion of the fibers of 
the optic nerve which enters the eye from the back, pierces the sclerotic 
and the choroid coats and spreads out over the inner surface of the eyeball. 
Ten separate layers can be distinguished under the microscope. These layers 
are composed of three neurons which form synapses with each other as 
shown above. The inner layer of the first neuron is the pigmented layer 
mentioned on p. 127. The second layer is the layer of rods and cones. 
Synapses between the neurons are made at the fourth and the eighth lavers. 
Tlie tenth layer consists of the fibers of the optic nerve which pass back 
to the brain. These layers are numbered from the back of the retina inward 
toward the center of the ^eball. (After Fox’s Ophthalmology.) 

to the waves immediately outside this range, but man’s ingenuity 
has nevertheless turned some of them to practical use and in so 
doing has greatly extended the effective range of our sensory 
Ciommonly written as 390 itp., to 760 nn. 
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powers. An outstanding example of this is seen in radio broad- 
casting, which makes use of waves too long to alFect the visual 
organs or to be felt as heat and even longer than the atmospheric 
waves that constitute the physical basis for hearing. At the other 
extreme we have the ultra-violet waves that we neither see nor 
feel but which affect the pigmentation of the skin, causing it to 
tan and produce other changes in the organism which are as yet 
only partially understood but are tied up with matters of general 
health and resistance to infections. Still shorter than these are 
the X-rays that have been made to s.erve so many valuable 
purposes in physical and medical science. In spite of the fact 
that all these waves fall outside the range of om* unaided per- 
ception, they may nevertheless be reckoned among the most valu- 
able of our “natural resources,” although their very existence 
would forever have remained unknown to us were it not for that 
greatest of all resources, the mind of man. 

Ordinary uncolored light (as daylight) consists of a mixture 
of waves of all lengths within the visible spectrum. When this 
mixture is broken up into groups of more nearly uniform length, 
we see color. The longest visible rays (760 fifi.) give a sensation 
of red; the shortest (390 /i/x.) a sensation of violet. The other 
colors are spread out between them in the order in which they 
appear in the rainbow or spectrum. 

In all studies of color sensations it is important to distinguish 
between the color of objects, which is due to reflected light, and 
the color of radiant light itself. Object-color results fro'm the 
absorption of light rays of certain lengths by the surface of the 
objects so that only those not absorbed are reflected back to 
the eye. It is therefore a subtractive process, while the direct mix- 
ture of light rays of different lengths is an additive process. It is 
possible to take light waves of known length and, by combining 
them in the proper proportion, make white light out of a number 
of colored lights. One cannot do this by mixing the corresponding 
pigments because the two processes, although at first thought they 
may seem the same, are actually very different. 

Wave-lengtli as well as energy affects the apparent brightness 
of light. Other things being equal, some colors appear brighter- 
nearer to the white end of tlie brightness scale— than others. It is 
interesting to note that in twilight the relative brightness of the 
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various colors appears to change. Reds and yellows look darker, 
blues and greens lighter than they do under full illumination. This 
change, which is believed to be Ae result of greater participation 
of the rods in the process of seeing, has been named, for its dis- 
coverer, the Purkinje shift. 

Peiper^® made use of this shift in an attempt to ascertain 
whether or not new-born infants see colors. Tliat they do re- 
spond to differences in the brightness of light (whether colored 
or uncolored) had previously been determined. According to 
Peiper, the response of the infant to a change in the brightness 
of uncolored light is a sudden throwing back of the head called 
the eye-neck reflex. Since the apparent brightness of colors for 
the normal adult eye changes when the eye has been adapted to 
darkness, Peiper reasoned that if the same change (the Purkinje 
shift) occurs in infants, the eye-neck reflex should appear in 
response to color as a result of dark-adaptation, even though the 
color itself remains unchanged. Experiments with four new-bom 
infants yielded, so Peiper thought, evidence for his hypothesis, 
but his results have been criticized on technical grounds, and 
since not all colors were tried with all the infants and the possi- 
bility of error in judging whether or not the reflex really occurred 
is rather large, it is by no means certain that his conclusions are 
valid. In contradiction to Peiper’s findings are tliose of -Smith 
who studied the responses of twenty new-born infants to three 
colors— blue, red, and green— using as a criterion of response the 
inhibition of crying and of general bodily activity. She concluded 
that at birth boys are totally color-blind and girls partly color- 
blind. However her results are not very clear-cut. Another ex- 
periment, by Chase,^^ is liltewise somewhat questionable since its 
validity rests on the accuracy of Peiper’s fodings. The infants 
used in this study were slightly older (fifteen to seventy-four 
days) and the procedure was to see whether or not the child’s 
eyes would follow a colored spot moving back and forth over a ■ 

^■’A. Peiper, tiber die Helligskeits und Farbencmiindungen der Friihge- 
burten, Archiven fiir Kinderheilkunde, 1916, 80: 1-20, , 

Josephine M. Smith, “The Relative Brightness Values of Three Hues 
for Newborn Infants,” University of Iowa Studies in Child Welfare, 1936, 
13; 91-140. 

It Wilton P. Chase, “Color Vision in Infants," /. Exper. Psychol., 1937, 
20; 303-223. 
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background of another color but (for the adult light-adapted 
eye) of the same brightness. Since nearly all the infants studied 
did follow the moving color it would appear that they were at 
least not completely color-blind, provided that the brightness 
value of the different colors was, as Peiper thought, the same for 
them as for adults. However a totally color-blind person who 
was tested by Chase was also able to see the moving spot, and 
this is just what might be expected, since for color-blind persons 
the relative brightness of colors seen in full daylight is like that 
of normal persons under dark-adaptation. Staples^" found that 
by the age of tliree months, infants would look at a colored disc 
about twice as long, on the averse, as they would look at a gray 
disc of the same brightness, which seems to indicate that at that 
age, at least, color was seen as something different and more 
“interesting” than gray. 

We may sum up all these investigations by saying that while 
it is practically certain that at birth the infant responds to differ- 
ences in tlie brightness of light, the question of his ability to 
respond to color is still not entirely settled, though the weight 
of evidence suggests that at least the beginnings of color vision 
are present. The question is of interest to psychologists because 
it may eventually help us to a better understanding of the nature 
of the process by which the eye responds to color.-" 

IS Defective ability to distinguish colors is a well-known sex-linked trait. 
Tlie mechanism of its inheritance is described on p. 55 ff. Color-blindness 
is of several ^es? ranging all tlie way from total color-blindness, in which 
the individual is unable to distinguish any colors at all, to the milder cases 
of red-green blindness in which red cannot be told from green. Total 
color-blmdness is comparatively rate, but partial color-blindness is found, 
on the average, in about 6 per cent of men and in loss than 1 per cent of 
women. 

Ruth Staples, “The Responses of Infants to Color,” J. Exper. Psychol., 
1932, ij: 119-142. « 

Many Aeories of color vision have been proposed in the course of the 
century and more during which the problem has been studied. Of these, 
the oldest was propounded by Thomas Young early in the last century 
and was later somewhat modified by Helmholz. It is commonly known as 
the Young-Helmholz Aeory. This theory is based primarily upon the fact 
that all the colors in the spectrum can be produced by mixing in various 
proportions lights of only three colors— red, green, and blue. It was 
therefore natural enough to assume that the retinal cones were of three 
different kinds, each of which was especially sensitive to the wave-lengths 
for one of these colors, though it was bdieved that all three were to 
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5. The senses of hearing and bodily equilibrium 

Sound is caused by waves or vibrations in the external air (or 
other mediums such as water). Roughly, we perceive as sounds 
vibrations that occur at the rate of 20 to 20,000 per second, the 
slower vibrations with longer wave-lengths producing sounds that 
are low in pitch and the faster, shorter vibrations producing the 
high pitches. 

The diflFerence between musical tones arid noises is 3 ue to 
differences in the character of the sound waves. Musical tones 
come from waves that are regular and even; noises, from waves 
that are broken and irregular in sequence. Pure tones result from 
waves that have a simple and uniform pattern, with each wave like 
the preceding one; complex tones from waves that have a more 
complicated though rhythmic pattern, with little waves superim- 
posed upon or interspersed between the larger ones. But strictly 


some ejctent responsive to waves of all lengths within the visible spectrum. 

For a time this theory was almost completely overshadowed in. popularity 
by a later one proposed by Bering which assumed the existence within the 
retina of certain photochemical substances which were differentially acted 
upon by light of various wave-lengths. Each of these substances, according 
to Hering, would undergo a catabolic (destructive) process when acted 
upon by waves of a certain length and an anabolic (constructive) process 
when acted upon by waves of another length. Hering’s theory was espe- 
cially designed to account for the fact that whereas certain colored lights 
such as red and yellow fuse when mixed and give rise to an intermediate 
color sensation, others, such as yellow and blue, do not give an inter- 
mediate sensation when mixed, but one of white or light gray. According 
to the Hering theory, the reason why some color sensations blend while 
others do not is because the latter result from opposed processes in the 
same retinal substance. When both these processes are aroused simul- 
taneously and in equal degree, they cancel each other and neither of the 
corresponding color sensations can occur. Since it has been found by experi- 
ment that there are two pairs of colors— yellow-blue and red-green— which 
show this non-blendablc characteristic, it was assumed that there must be 
two different kinds of substances to correspond. In addition, Hering posited 
a third substance, capable of responding to waves of any length but of. 
varying degrees of brightness. Lights of an intensity lower tlian that to 
which the eye was adapted would induce an anabolic process and give a 
sensation of dark gray or black; those of a higher intensity would mduce 
the opposite process and give a sensation of light gray or white. However 
this part of the Hering theory had to be discarded when von Elries showed 
that black-white sensations are due to rod-vision. A further obstacle to the 
unqualified acceptance of the Hering theory is the discovery that among 
those persons whose color vision is defective there are some who can dis- 
tinguish green but not red and a still larger number who can distinguish 
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pure tones are rarely heard because any material substance tends 
to vibrate not only as a whole but in parts. Careful observation 
of a violin string when it is lightly bowed will reveal this tend- 
ency to. vibrate in halves or thirds in addition to the fundamental 
vibration of the whole string. These partial vibrations produce 
faint complementary sounds which are higher in pitch than the 
fundamental and hence are known as overtones. The differences in 
tonal quality, in timbre, by which we are able to distinguish one 
musical instrument from another are the result of the variations 
in the form of the sound waves caused by the number and char- 
acter of the overtones. 

The ability to localize sounds depends in part upon the relative 
intensity of the sounds at the two ears and in part upon differ- 
ences in phase, that is, the fact that the crests of the sound waves 
entering the two ears will not exactly coincide in time, hence 

red but not green. It is hard to see how this could be true if both sensa- 
tions were due to opposed processes in the same receptors. 

A third attei^t to explain color vision was proposed by Ladd-Frank- 
lin. The Ladd-Franklin theory is of paiticular interest to us because it 
is based upon a concept of development by differentiation and is thus 
in line with a principle that we have found to hold good in many other 
areas of growth and behavior. According to tliis theory the rcdna goes 
through three stages of development. In the first stage it responds to dif- 
ferences in the energy of light but not to differences m wave-length; hence 
the only possible sensations are those of white, black, and the various shades 
of gray. Total color blindness is said to result from permanent arrest at 
this level of development. A litde later, the receptors become capable of 
making a differential response to light-waves of various lengths. At first 
the differentiation is only between the long waves at one end of the spec- 
trum, which at this stage are believed to give a sensation of yellow, and the 
very shop: waves at the other end from which there is a sensadon of blue. 
Some individuals remain at this stage. They can distinguish blue from yel- 
low but not red from green; they are the partially color-blind. Still later 
a third stage develops in which the eye becomes able to make a distincdon 
between the longest waves and those of medium length. The primitive 
yellow sensation then breaks up into two, as a result of which wc have 
sensarions of red and green. When red and green lights are mixed so that 
the eye cannot respond to them separately it reverts to the more primirive 
stage and we have a sensation of yellow. When blue and yellow are mixed, 
the original white sensadon is given because this is equivalent to a blend of 
light rays of all lengths within the visible range. 

Which, if any, of these three theories is the correct one is still a matter 
of controversy, but recent investigadons suggest that some further modi- 
fication of the Young-Helmholz theory may come nearest to accounting 
for the facts as they are known to us thus far. 
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tlie successive stimulations of the auditory sense-organs will occur 
at different intervals. We learn to translate these differences in 
intensity and in phase into terms of localization at the right or left 
of the body. If our own positions in space were fixed, if we could 
not turn our heads or move our bodies, we should only be able 
to teU when a sound was at the right or at the left. We could 
get no information about whether it came from above or below, 
from the front or from the rear. But by moving our heads in 
various ways we are able to vary the sound effects so as to re- 
ceive a very complex system of cues by which the direction 
of the sound waves can be judged. Qiildren learn to do this very 
early in life. Before the end of the first year the infant will 
promptly turn toward the unseen source of a sound or cock his 
head this way and that in attention to a faint or unusual sound. 
Through repeated experiences of this kind the art of localizing 
sounds is learned. 

Like the eye, the ear accomplishes most of its growth before 
birth. This is particularly true of the parts of the ear that lie in- 
side the head. The shell-like structure on the outside is not an 
essential part of the ear but only an accessory that in many ani- 
mals is useful for collecting and directing the sound waves in- 
ward toward the real hearing apparatus. In man the external ear 
has lost most of its usefulness except as a partial protection from 
dirt and insects. 

Within the head are the real organs of hearing. Extending 
inward from the external ear is the canal leading to them. In the 
adult, this canal is a little more than one inch in length. Across 
the inner boundary of the canal is stretched a membrane known 
as the tympanic membrane or ear-drum. When the sound waves 
reach this membrane, they cause it to vibrate, and this vibration 
is passed on to the nerve'-cells in the inner ear by means of a chain 
of three little bones known as the ossicles that are hung across 
the middle ear in such a way that the vibration is concentrated 
upon a small opening between the middle and inner ears. (See 
Figure 27.) The inner ear is filled with a salty fluid, and this fluid 
is set in vibration by the vibration of the ossicles. Besides the 
special apparatus for hearing, the inner ear contains the apparatus 
for the sense of static equilibrium or, as it is sometimes called, 
the sense of head-position. This apparatus consists of three semi- 
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circular canals lying nearer the outside of the head and some- 
what higher up than the part of the inner ear in which the 
sense-cells for hearing are located. As can be seen in Figure 28, 
these canals lie in tliree different planes, corresponding to the 
three plane surfaces that make up a solid right angle like that 
on the corner of a cube. In addition to the canals there is a 
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FIG. 27.— DIAGRAM OF PARTS OF THE HUMAN EAR 

(Reproduced in Olof Larsell, Anatomy of the Nervmts System (New 
York, D. Appleton-Century Co., Inc., 1942), from Cunningham, Textbook 
of Anatomy, London, Oxford University Press.) 

rounded cavity called the vestibule from which the canals open. 
Both the vestibule and the canals are filled with fluid and are. 
equipped with receptor cells that end in fine hairs sticking up 
into the fluid. When the head is turned in any direction the hairs 
bend and the fine sensory nerve-endings that lie at their bases 
are stimulated. The fact that the canals lie in three different 
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planes means that it is impossible to move the head even slightly 
in any direction without setting up a flow of liquid in one canal 
or another, and thus stimulating the nerve-cells. Sensations of this 
kind are rendered even more acute by reason of the fact that in 
the vestibule, which is really a part of each of the canals since 
all open into it at each end, there are entangled in the ends of 
the hairs little particles of mineral matter called otoliths, the pur- 
pose of which seems to be that of weighting the hairs so that 
their bending will stimulate the sensory nerve-endings more 
strongly. 
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FIQ. 28.— A SECOND VIEW OF TtJE INNER EAR, SHOWING ARRANGEMENT 
OF THE semi-circular CANALS AND THE COCHLEA 


Back of the semicircular canals the vestibule rolls up into 
a spiral, shaped much like a snail-shell and named from the Latin 
word cochlea, meaning "snail.” Within the cochlea is a narrow 
membrane extending throughout its length, the basilar membrane. 
The membrane contains many thousands of fibers running across 
it. At one end the membrane is comparatively narrow and the 
fibers are short and very tightly stretched; at the other end, 
where the membrane widens out, they are longer and less taut, 
thus making a structure something like a harp. On the basilar 
membrane the receptors for hearing are located. These receptors 
consist of hair-cells with the sensory nerve-endings twined about 
their bases. 

Although both the physical properties of sound and the general 
structure of the inner ear which is the receiving instrument for 
the sound waves have long been known, the exact manner in 
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which the auditory mechanism works is still uncertain. It is rea- 
sonably sure that the loudneSs of sound depends upon the number 
of sense-cells and their associated nerve-fibers that are stimulated 
at one time and that the differing length of the fibers in the 
basilar membrane (also known as the organ of Corti) has some- 
thing to do with sensations of pitch. You know that when a tone 
of constant pitch is sounded near a piano, the strings that are 
tuned to that particular pitch will vibrate, while the other strings 
will not. The physical structure of the organ of Corti with its 
long slack fibers at one end and its short, taut fibers at the other 
might well operate in a similar fashion, and as a matter of fact, 
both post-mortem examination of the ears of human beings who 
were known to have been deaf to certain pitches and experi- 
ments carried out with animals in which certain parts of the 
membrane were destroyed while leaving the remainder intact 
indicate that something of this kind does in reality take place. 
However the matter is probably not quite so simple as Helmholz,®^ 
who first proposed this resonance theory, as it is called, supposed. 
It was originally thought that pitch sensations could be adequately 
accounted for in terms of the particular sensory end-organs and 
associated neurons that were activated, but an ingenious experi- 
ment carried out by Wever and Bray shows that the principle 
is mOre complex than that. In this experiment, a fine wire was 
attached to the auditory nerve of a cat which had first been 
anesthetized so that the nerve could be laid bare. The electrical 
potentials from the nerve were amplified and then led off to a 
telephone receiver in another room. It was found that an observer 
listening at this receiver could hear very distinctly every sound 
made before the cat’s ear. Pitch, loudness, and tonal quality were 
reproduced exactly. Even speech could be heard and understood 
with ease. This means that in some way the exact vibration pattern 
of the sound waves must be reproduced in the electrical phe- 
nomena of the nerve itself. Thus something more is needed than 
just the simple resonance theory which assumed thatf diflferences 

Helmholz, Sensations of Tone, tr. by Ellis (London, Longmans, 
Green and Co., 1875). 

*®E. G. Wever and C. W. Bray, "Action Currents in the Auditory 
Nerve in Response to Acoustical Stimulation,” Proe. Nat. Acad. Sci., 1930, 
16: 344-350; “Present Possibilities for Auditory Theory,” Psychol. Rev., 
1930, 37: 3(55-380. 
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in pitch sensations resulted directly from the fact that the nerve- 
impulses came to the brain over different neurons. 

It should be noted, however, that the new experiments do not 
make it necessary to discard the theory but only to add some- 
thing to it. Although there is difference of opinion as to just 
how these results are brought about, the weight of evidence 
seems to indicate that the physical properties of the sound waves 
induce sympathetic vibration in tlie organ of Corti from which 
the wave pattern is passed on directly to die neurons that to- 
gether constitute the auditory nerve. Since the frequency of 
sound waves corresponding to the highest audible pitch is about 
20,000 per second, which greatly exceeds the upper limit of fre- 
quency of nerve impulses, Wever and Bray have suggested that 
different neurons within the nerve may work in alternation with 
each other, just as a drummer increases the rate of his drum-beats 
by using the two hands in alternation. This is equivalent to saying 
that the reproduction of the pattern of the sound wave within 
the nerve may be accomplished through the coordinated action of 
many neurons, rather than by each singly. 

Testing the ability of a new-born baby to hear sounds is not 
as easy as one who has never tried it might suppose. Failure to 
make overt response does not necessarily mean that die child has 
not “heard” a sound, and since he does not have to move his ears 
in order to hear as he must move or fixate his eyes in order to 
see, an observer has no sure criterion by which he may judge 
whether or not hearing is present. Some babies appear to be 
partially or totally deafened for a few days after bi^ because 
the middle ear is filled with amniotic fluid, but this usually drains 
off within the first week. Thereafter, sounds of fair intensity, 
particularly if- they occur suddenly and are of a different char- 
acter from those that the child is accustomed to hearing in the 
nursery, are likely to elicit some re-sponse that can be observed, 
usually a start or a blink. According to Pratt, Nelson and Sun,*®® 
mixed tones or noises, such as those made by striking a tin can 
were more likely to elicit a response from the infants than pure 
tones of equal intensity, such as those made by ringing a wooden 

K. C. Pratt, A. K. Nelson, and El. H. Sun, “The Behavior of the New- 
born Infant,” Ohio State University Studies, Cotaributions in Psychology, 
No. 10, 1930. 
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bell. However, differences in pitch may also have played a part. 
Moreover, in few if any of the investigations that have been 
carried on so far has there been adequate control of such com- 
plicating factors as (i) loudness or intensity of the sound, (2) its 
duration, (3) pitch, (4) pureness, (5) suddenness of onset, (6) 
condition of the child with reference to such factors as hunger, 
fatigue, and habituation to sounds similar to those used in the 
experiment. In a good experiment only one of these factors should 
be varied at a time with all the others held constant. Unle.ss this 
is done, it is impossible to be sure which of the many attributes 
of sound are most important in determining a child’s response or, 
indeed, whether or not infants are at all able to differentiate 
sounds on the basis of pitch, intensity, and so on. About all we 
are sure of at present is that new-born infants hear. Just how well 
they hear or what kind of sounds they hear best is something for 
future investigators to determine. 

MOTOR AND GLANDULAR EQUIPMENT 
OF THE NEW-BORN 

The Stimulation of the sense-organs is the first link in a series 
of reactions that may be relatively simple, prompt, and highly 
localized, as when the pupil of the eye contracts on being exposed 
to more intense light; or may be a complicated, time-consuming 
series of affairs that involves the entire organism, as when the 
trained automobile mechanic catches the sound of a faint “Imoclc- 
ing” in the engine of a car and proceeds to overhaul it in order 
to discover the cause. The strength or intensity of the stimulus 
is not necessarily related to the intensity of the internal and motor 
response. Rather we should think of the stimulus as something 
like the spark that ignites a fuse leading to some stored-up source 
of energy. The reaction thus set off depends upon the organism 
and upon the particular train of re-sponses within its repertoire. 
The same external conditions may and do set off very different 
trains of reaction in different organisms or in the same organism 
at different times. 

The motor equipment of an individual consists of the motor 
neurons and their end-organs, together with the skeletal and 
muscular systems and the glands of internal secretion. Unlike those 
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of the sensory neurons, the outer termini of the motor neurons 
have no very elaborate structure. At the final point of contact 
with the muscles, each neuron ends in a tuft of finely branched 
neuro-fibrils known as an end-brush from which the nerve im- 
pulse is communicated directly to the muscle fibers. 

Movement is produced by the alternate contraction and relax- 
ation of the muscles. The latter are of two kinds, the striped 
muscles which are attached to the bones and are made up of 
fibers all of which run in the same general direction and give the 
muscles their well-known fibrous appearance, and the smooth 
muscles of the internal organs and blood-vessels which are made 
up of much smaller fibers that form a compact network capable 
of a more elaborate pattern of contraction than that of the striped 
muscles. You can see that an organ like the stomach which carries 
on its job of reducing food to a semiliquid condition by means i 
of a combination of chemical and mechanical action would be 
greatly handicapped if it were equipped only with muscles like 
the biceps in the upper arm where all the fibers run the same way 
so that the muscle as a whole can contract only in one direction. 
The mtiscles in the wall of the stomach and other organs, on the 
contrary, have their fibers so arranged as to enable those organs 
to contract in a circular fashion as well as in .other directions in 
order to carry on their special work.“ 

The motor activities of the new-born Infant may be divided 
roughly into two classes;, so-called spontaneous activity, which 
consists in the main of responses to organic and proprioceptive 
stimuli such as internal pain or discomfort, fatigue from remaining 
too long in a single position, and so on; and reflex activity, which 
consists of more highly localized reactions, occurring as a rule in 
response to stimulation of the exteroceptors. The distinction be- 
tween the two forms is, however, more apparent than real. At one 
time, reflexes were thought to be neurologicailly simple acts in 
which the cerebral cortex took little or no part and only a few 
neurons were involved. More recent study has shown that even 

®*The muscles of the heart do not fall within either class. They look 
like striped muscles, but they function like smooth muscles. Moreover, 
while the rate of the heart-beat may be quickened or slowed by stimula- 
tion from the nervous sj^tem, the beating itself is self-stimulated. It begins 
before the outgrowing neurons of die very young embryo have reached 
the heart and continues until death. 
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such an apparently automatic and mechanical response as the jerk 
of the leg in response to a tap on the patellar tendon is influenced 
by so many other factors that to speak of it as a “simple” reflex 
is to understate the fact. The Imee jerk varies, for example, with 
the momentary state of bodily and emotional tension, becoming 
more pronounced when the subject is irritated or excited, while 
during states of relaxation it is so weakened that it may be hard 
to elicit at all. It is usually abolished in sleep. Other reflexes 
vary in a similar fashion. For these and similar reasons the modern 
psychologist no longer regards the reflex as a kind of activity 
tliat differs from other forms of motor behavior in any truly 
fundamental way. Instead, he uses the term as a convenient name 
for certain forms of behavior that have a comparatively invariant 
pattern which appears with little or no previous practice in re- 
sponse to a particular kind of stimulus. As a rule, a reflex act 
involves only a circumscribed area of the body. Examples are the 
knee jerk previously mentioned, the wink that occurs in response 
to some threat to the eye, and the salivary reflex or mouth-water- 
ing which is the normal response of the salivary glands of a 
hungry individual to the taste or odor of food. 

A fairly large number of reflexes are well developed in the new- 
born infant, although, as the Shermans have shown, many of 
these do not appear consistently for some hours after birth. In 
view of the fact tliat most of the reflexes studied by the Shermans 
emerge gradually within the first two or three days of life, their 
non-appearance at first may best be ascribed to the effects of 
birth trauma. Their study is a nice illustration of the hazards 
of attempting to ascertain the abilities of the infant before the 
effects of temporary birth injuries have disappeared. 

In addition to the comparatively circumscribed and patterned 
forms of behavior that we call reflexes, the infant from the time 
of birth displays an increasing amount of the kind of activity 
that we call “spontaneous” because we cannot directly observe 
the stimuli which arouse it. That such stimuli exist we may be 
very sure, but in all probability they are for the most part internal 
in origin. Besides diese, external events of a more diffuse or 
generalized character such as draughts of air that affect a fairly 

*“Mandel Sherman and Irene C. Sherman, “Sensori-motor Responses in 
Infants,” /. Comp. Psychol., 1925, 5: 53-68. 
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large portion of the child’s body at one time, or other matters 
that the observer fails to notice, may arouse activity in tlie infant. 
“Spontaneous activity,” is therefore nothing more tlian a name 
that "we give to behavior arising from stimuli the exact nature of 
which is not known to the observer. 

Older children and adults show still a third type of behavior 
that is largely or wholly absent in the new-born baby. This is 
the kind of behavior that we call “voluntary” because we are 
able to control it at will. The process of acquiring control over 
an act which is one of tlie most important types of learning, 
will demand a lai^e share of our attention in the chapters that 
follow. Voluntary acts range in complexity all the way from such 
relatively simple skills as picking up a pencil to learning how to 
perform the complicated evolutions of writing with it and at a 
still higher level, of utilizing the mechanical art of writing in the 
composition of a poem or the report of a scientific experiment. 

No account of the mechanism by which the organism responds 
to its environment is complete without mention of the glandular 
component. In addition to the skeletal and muscular systems by 
which gross bodily movements are accomplished, the body also 
contains a large number of little organs called glands. One of the 
important functions of these organs is to regulate body chemistry 
by means of the special secretions which they prepare. Glands are 
of two kinds, the duct glands that have special outlets and serve a 
comparatively local function and the ductless or endocrine glands 
that discharge secretions called hormones directly into the blood 
stream, by which they are carried all over the body, where they 
exercise a widespread effect upon growth and behavior. 

Among the most familiar of the duct glands are the siweat 
glands, with their outlets leading to the surface of the skin; the 
salivary glands, with ducts opening into the mouth; the tear glands 
that provide moisture for the eye; the kidneys; and the sex glands, 
as well as many glands in the stomach and intestines by the action 
of which the chemistry of digestion is carried on. Since each of 
these glands has a highly specialized work that is carried on in a 
circumscribed area of the body they are, by comparison, easy 
to study and their functions are fairly well understood. 

But the ductless glands which make up what is often called the 
endocrine system are in a very different category. Only during 
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recent years has science begun to grope its way toward some 
fragmentary and not-too-certain knowledge of the part played 
by these glands in the regulation of growth and behavior. That 
their role is both extensive and profound is evident when some- 
thing happens to interfere with or change their normal function- 
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FIG. 29.— niAGRAM SHOWING THE LOCATION OF THE MOST IMPORTANT 
ENDOCRINE GLANDS 


ing. The results of such a defect may be so dramatic or so bizarre 
that it is not surprising to find writers of sensational fiction de- 
veloping fantastic plots of the Dr. Jekell and Mr. Hyde variety by 
unwarrantably exaggerating some new development in glandular 
therapy. Nevertheless in this case the truth may be even stranger 
than fiction. Let us consider just a few of the physical anomalies 
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resulting from malfunction of these glands. There is the midget 
who at maturity may be no taller tlm the normal infant of six 
months, or the giant who may reach a height of well over eight 
feet. Both these conditions are believed to be mainly due to mal- 
functioning of the anterior lobe of the ‘pituitary gland (see Figure 
29), the former resulting from lack of the normal amount of the 
secretion, tiie latter from an excess.*® The bearded lady of circus 
fame is in all probability suffering from excessive activity of the 
cortex or outer surface of the adrenal glands situated, as shown 
in Figure 29, just above the kidneys. The fat lady in the next 
booth likewise owes her pay check to her glands. In her case, 
several different glands are likely to be involved. 

Occasionally an infant is bom in whom the thyroid gland at 
the top of the larynx in the throat is largely or wholly inactive. 
If nothing is done about it, such a child will develop into what 
is known as a cretin. Its mental level will be that of an idiot, its 
body stunted and malformed. (Sec Figure 30.) But if thyroid 
extract, which is now available commercially, is administered in 
the proper dosage an amazing transformation may be brought 
about. The pot-bellied, helpless dwarf becomes a normal, active 
child and remains so as long as the treatment is continued. But 
deprive him of his daily allotment of thyroid and in a very short 
time the magic will have departed and the child will again become 
a misshapen idiot. 

Even more interesting to the psychologist than their effects 
upon the body are the influences exerted by the endocrines upon 
behavior, and more especially upon those patterned and more or 
less persisting forms of behavior that we call “personality.” That 

s® Probably iu none of these cases is the difficulty to be ascribed solely 
to tlie influence of a single gland. The entire endocrine system works to- 
gether in a complicated interlinkage of checks and bdances, the relationships 
of which we are only just beginning to grasp. 

*fThe treatment of cretinism by means of thyrdSd has not been equally 
successful in all cases. Some degree of improvement is almost universal, 
aufl when the treatment is begun in infancy and continued without inter- 
mission under competent medical stmervision, a complete return to nor- 
mality has sometimes been brought about. Regulation of the dosage is not 
an easy matter, however, and in many cases the most that can be done is 
to aradiorate the condition without effecting a complete cure. The proba- 
bility of pjccess is in part a matter of the age at which treatment is begun. 
Other things being equal, the younger the child, die better is the prospect 
of success tlirough treatment. 
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personality characteristics are modified by, and thus to some 
extent, at least, are dependent upon hormones secreted by the 
glands of the endocrine system is a generally accepted fact. Never- 
theless Ave must be extremely cautious about accepting the pro- 
nouncements of those enthusiasts who, on the basis of a small 
amount of questionable evidence, are ready to tell the world just 


FIG. 30.— A CRETIN BEFORE AND AFTER FOUR MONTHS* TREATMENT 
WITH THYROID POWDER 

(From H. O. Nicholson, ArcJjhes of Pediatrics, Vol. 17, 1900.) 

what kind of behavioral trends result from any particular pattern 
of hormone balance or inbalance. Investigation in this field is still 
in its neonatal stage, and while the infant science is a lusty one, 
we must wait for it to grow considerably beyond its present level 
of development before we can be safe in stating the exact nature 
of the relationships between endocrine function and personality 
traits, even though we may now feel reasonably sure that such 



146 DEVELOPMENTAL PSYCHOLOGY 

relations exist. A few have been established with a reasonable de- 
gree of certainty. Deficient thyroid activity, for example, when 
occurring in an adult whose growth was completed before the 
onset of the condition, produces a state loiown as myxedema. In 
addition to certain structural changes such ks excessive dryness 
and roughening of the skin, alterations of personality and be- 
havior are almost universal in these cases. In a generd way the 
changes may be characterized as a lowering of all forms of phys- 
ical and mental energy with an accompanying loss in rate of 
response. The affected person becomes slow in speech, indifferent 
to matters that formerly interested him, emotionally depressed, 
lethargic in movement. As might perhaps be expected, overactivity 
of the thyroid seems to induce behavior that in many ways is 
quite the opposite of that just described. The individual so affected 
becomes “Wgh-strung” and nervous, often has difficulty in sleep- 
ing, and all his bodily functions tend to go on at an accelerated 
rate. He becomes emotionally excitable, is easily elated or de- 
pressed by small causes. He is overactive, finds it difficult to relax, 
must always be doing something or other. 

Relationships between behavior patterns and other endocrine 
functions have also been studied, but the re^ts are not so certain 
or clear-cut as those found for the thyroid. Moreover, there is 
increasing reason to think that the effect of glandular secretions 
upon such individual differences in personality and conduct as 
may be observed among the rank and file of people can be better 
described in terms of what we may caE the “balance of power” 
within the endocrine system as a whole, rather than in terms of 
the over- or underfunctioning of any one of its parts. Spectacular 
cases such as those described in an earlier paragraph have provided 
many cues as to the types of relationship that may perhaps be 
found to hold for man in general, but much further study is 
needed before we can hope to make much practical use of endo- 
crine treatment in the improvement or modification of the per- 
sonality traits of the average person. 

Little is known' specifically about the functioning of the endo- 
crines at the time of birth other than the fact that (since in the 
absence of 'the essential hormones no child could survive) the 
glands must of necessity be active at birth. It is interesting to 
speculate on the possibEity that the pattern of endocrine balance 
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in early life may not only play a part in determining the child’s 
personality at the time, but may also give rise to modes of reaction 
that persist as habits even though the glandular condition that 
gave rise to them may be modified with the passage of time. Such 
speculation precedes scientific investigation; we can but hope that 
in the not too distant future, scientific research will provide the 
answers to some, at least, of our questions about the physical 
basis of personality differences. 


SUMMARY 

At the time of birth the infant’s sense-organs have reached 
a stage of development at whicR they function with fair effec- 
tiveness. Careful experiments have shown that witliin a few days 
after birth the normal child will respond to changes in tempera- 
ture, to differences in the brightness of light, to odors, to taste 
qualities, to pain from such stimuli ‘as Tight pricldng with a needle 
or-(j)resumably) internal discomfort arising from colic or hunger, 
and to sounds, though some infants remain insensitive to sound 
for a few days after birth, a fact that is thought to be due to the 
presence of amniotic fluid in the auditory canal. Whether or not 
the new-born infant responds to differences in the color of light 
or the pitch of sounds has not yet been established with certainty. , 
On die motor side, the infant at birth also shows a wide variety 
of reactions. Most of the basic reflexes such as the knee p ark, the 
plantar response, the pupillary reaction to light, and many others 
app^ ill almost adult form as soon as the effects of birth trauma 
have disappeared^ 

In addition to the reflexes that persist throughout life, there are 
a few that appear only in infancy. The reflex clasp which dis- 
appears around the age of four months' ahd'^ is later replaced by 
the voluntary grasp is an example. • / 

Besides the reflexes that appear in response to known stimuli 
and that as a rule involve a limited area of the body, the new- 
born infant displays many other forms of reaction that are be- 
lieved to arise, for the most part, from internal sensations, though 
it is likely that in some instances these movements are responses to 
stimulation of the external sense-organs that the observer fails to 
notice. Although activity of this land is commonly called “spon- 
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taneous,” it is, in reality, quite as much a response to stimuli as 
are the reflexes that occur when the appropriate stimuli are in- 
tentionally administered in the course of a scientific experiment. 
“Spontaneous activity” is therefore just a name that we give to 
reactions of unknown origin. However, because much of the 
spontaneous activity displayed by the infant is presumably aroused 
by internal sensations that are diffused rather than highly local- 
ized, activity of this kind is, as a rule, less definitely patterned, 
less predictable either as to the time or manner of its occurrence, 
and is likely to involve larger segments of the body at one time 
than do the simple reflexes. 

The new-born infant shows litde or no indication of the “vol-„ 
untary” activity that makes up so large a share of the reactions 
of the older person. This is not surprising when we recall that 
“voluntary” activity is learned activity and that up to the timR 
of birth the child has had little or no opportunity for learning 
such skills, whatever his capacity for adquiring them may be. For 
the most part the infant’s abilities are nascent rather than actual, 
and the differences between one infant and another in respect 
to their potentialities for later achievement are far greater and 
more significant than any that may already be manifested. 

It is not true that all infants are alike, even at birth. Some are 
relatively dert; others are sluggish. Some are irritable, crying 
frequently from causes that appear slight; others are “good babies” 
who make little trouble. Some take their food eagerly from the 
beginning; others have to be “fussed with” in order to get them 
to eat at all. Their physical characteristics differ. Some are large, 
others small; some are blond in coloring, while others are dark; 
some are fat, some thin. But the differences that can be seen at 
birth are trivial indeed compared to those that will develop later 
as latent capacities and characteristics gradually ripen into actuali- 
ties. 

■ The all-important business confronting the infant is to lemi. In 
the next two chapters, therefore, we shall take up some of the 
major principles that have to do with learning and with the re- 
tention of things learned. 
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THE NEW BABY: A BOOK OF PICTURES 

Louise Zabriside, Mother and Baby Care in Pictures 
(Philadelphia, J. B. Lippincott Co., 1935), pp. x+ 196. 

Most normal young people look forward to becoming parents. 
Many, even before the time of their own marriage and parenthood, 
are called upon to help or advise friends or relatives at the time a baby 
is born. Yet the majority of college students have never seen a birth, 
even of an animal, and know very little about everyday matters of 
prenatal and early posmatal care or mother and child. 

This is a book prepared for the layman by a trained nurse who was 
formerly the head supervisor of a large maternity hospital. For the 
most part it consists of photographs with just enough text to explain 
the pictures. It shows how the fetus is carried in the body of the 
mother, how the birth takes place, and how the new-born baby is 
cared for. Although this is not a book on psychology in the ordinary 
sense of the word, a little time spent in looking through the pictures 
will give you a much clearer idea than you are now likely to have of 
the nature of the birdi process and the care and behavior of the very 
young baby. 



Chapter VI 


HOW ACTIVITY IS AROUSED 

What is the literal meaning of the ivord motive? 

In what respect do motives differ from other stimuli? 

Are all the motives experienced by a given person 
present at birth? If not, bow do new motives come 
into existence? 

What is meant by the term conditioned response? 
How does the process of conditioning take place? 
In what way 'does conditioning affect the cerovsal 
of activity in the individual? 

What can you say about the relationship of motives 
to personality? 


SOME EXAMPLES 

A baby lies asleep in his crib. Presently he stirs, begins to 
squirm about and kick. He wrinkles up his face and whimpers 
.a little. He tosses his arms about, and in so doing chances to 
bring his fist into contact with his mouth, whereupon he thrusts 
in as many fingers as possible and sucks them vigorously. In a 
moment or two, however, he pulls the fingers out of his mouth 
and begins to cry loudly. Just then lus nurse comes witli his 
bottle. “No wonder he cries,” she observes. “It’s almost half an 
hour past his feeding time.” 

A child of five is playing on the floor with his blocks. He is 
not hungry; he had a hearty lunch only a short time ago. But 
his brother has just come into the room, blissfully licldng an ice 
cream cone. The younger child jumps up and demands a share 
but is refused. He reaches for the cone, grasps his brother’s arm 
and pulls hard. This failing, he begins to lack and scream, call 
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names, perhaps goes so far as to pelt his brother with blocks or 
break some of his toys. • 

A boy of eighteen has just finished high school. He has no 
money and his parents are poor. But the lad wants to become a 
doctor. He spends the summer working as a farm laborer— the 
only job he is able to get. The hours are long and tlie pay small, 
but by saving every cent of his wages he is able to put enough 
by to pay his entrance fees at the state university. There he 
manages to support himself after a fashion by doing all sorts of 
odd jobs. His room is cramped and without heat, his food scanty 
and of the cheapest quality he can find. Nevertheless, in spite 
of hardships he keeps on working until, after eight long years 
of privation and struggle he holds the coveted medical diploma 
in his hands. 

Viewed in one way the three episodes just described may seem 
very different. Actually, however, they have many features in 
common. In the first place, each consists of a more or less com- 
pletely organized series of activities that are set off from other 
activities of tlie individual by the fact that each has its own unique 
starting point and its own individual goal. Just as we define a 
journey in terms of its point of departure and its terminus, so we 
define an activity in terms of the factor or group of factors that 
gave rise to it and the goal at which it is aimed. That which 
gi ves rise to activity is known as the stvmulus, and it is the inti- 
mate association between the stimulus and the goal that gives to 
an activity its cyclic character. In a very real sense, each stimulus 
defines its own goal, ^r the activity that it arouses cannot, as a 
rule, be satisfactorily brought to a close except by the attainment 
of some particular end.^ In the case of the hungry baby who, by 
accident, got its fist into its mouth, the response aroused by the 
tactile stimulus did not lead to satisfaction of the bodily need and 
was therefore soon discontinued. 

The three instances have another common factor. In each case 
the stimulus that set off the activity was the presence of some 
condition that was unsatisfactory to the organism. In the first 

is of course true tliat a new goal is sometimes substituted for the 
original one before the latter has been attained. In such cases, however, 
we are really dealing with a new series of activities that usually involves 
not only a substitution of goals but a substitution of stimuli as well. 
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example, the unsatisfied state was due to the relatively simple 
physiological need known as hunger. In the two remaining in- 
stances, as in most of the activities of older, children and adults, 
we have to do with far more complicated sets of conditions in 
which the memory of past experiences, the ideas aroused by the 
observation and interpretation of the behavior of others, and a 
host of other factors ar6 involved. Some of these, like the five- 
year-old’s fondness for sweets, are well-nigh universal among nor- 
mal human beings, while others, like the older boy’s desire to 
become a doctor, may be highly individualized, their specific 
character determined in very large part by the particular kind 
of experiences through which that person has passed. All, how- 
ever, have this in common. The organism has in some way under- 
gone a disturbance of its “normal” equilibrium and is thereby 
thrown into a state of striving. We must not assume that either 
the goal toward which the striving is directed or the nature of 
the disturbance that set the activity going, is always or of necessity 
understood by the subject, although it is true that the existence 
of a partial or complete awareness of his needs and aims is 
likely to change the paittcrn of the activity that follows, render- 
ing it more directly adapted to accomplishing those ends. The 
young infant certainly does not “know” that he is hungry. We 
can only speculate as to whether or not anything even remotely 
resembling our own internal feelings under similar conditions is 
present at so early an age. For no matter how real his hunger 
contractions may be, the adult’s knowledge of what is the matter 
with him unquestionably plays a major role in determining the 
subjective character of his hunger experiences. But the infant’s 
bodily need is just as sure a stimulus for the arousal of activity 
as a similar need in the older person, and once aroused, the activity 
is likely to be quite as intense. 

WHAT IS MEANT BY “MOTIVATION*’ 

Any kind of stimulus that arouses activity which seems to be 
goal-directed, is known as a motive, and the process by which 
such stimulation is brought about is known as motivation. A moti- 
vated activity is to be distinguished from the simpler sensory 
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experiences of which the individual may be aware but that do not, 
as far as can be determined, lead to any kind of response beyond 
the sensory experience itself.^ 

To motivate means to induce activity. A motive is something 
that arouses an organism to action. Of course by “action” we do 
not mean just the movements of the muscles, which, as we have 
pointed out before, are only the later stages in activity. All actions 
begin with some kind of intraorganic change, which the outsider 
is unable to observe. Mo tivating an individual means gettin g him 
to do something . This ‘^something” may involve muscular ac^ 
tivity; it may be just sitting still and thinking. People are motivated 
to do a great many different things— to read, to study their 
lessons, to play football, to go to parties, to make love, to write 
novels, to hoe corn, or to dig ditches. But the motives which lie 
back of all these diverse activitira are, in one sense, alike. People 
ar e motivated— that is, they are induced to do things — becaus^ 
they are not entirely satisfied with their present condition. If this 
state of dissatisfaction becomes strong enough to overcome their 
inertia, they do something to bring about a change. The particular 
thing that they may do depends first of all upon their abilities 
and accomplishments and secondly upon what experience has 
taught them is most likely to relieve their dissatisfaction or to 
bring about a state of greater satisfaction. The first step in motiva- 
tion is, then, the arousal of an organic state that is not entirely 
satisfying. Such a state in itself, if it is sufficiently pronounced, 
will induce a kind of general activity or restlessness, but in order 
to change this undirected activity into a definitely organized 

*Evidendy this distinction is one of degree rather than kind. It may 
plausibly be argued that even such a simple and automatic reaction as the 
pupillary reflex which is the normal response when the eye is exposed 
to a strong light is in a sense goal-directed, since it unquestionably servts a 
useful purpose for the individual. Nevertheless, we do not commonly think 
of the reaction to light as a motive. Unquestionably, the fleeting visml 
impressions gained from aimless looking about frequently take on the role 
of motives when, suddezily and without warning, they crystallize into a 
reminder of something or other that should be done. Very probably there 
are other instances of which even the adult isaunaware in which casual Md 
unnoticed sensations and perceptions, each too small to arouse a reaction 
by itself, gradually become organized into a motive strong enough to induce 
artion, thus following the principle of summation of smmll that has been 
described before. 
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pattern that 'Will lead to useful accomplishment it has to be 
directed toward an end or goal. The real goal, of course, is a 
return to a state of satisfaction; but the immediate goal toward 
which the individual directs his striving is something that nature 
and experience, acting together, have taught him is likely to 
bring about such a state. 

Consider a few examples: A healthy young cat has been given 
no food for several hours. At the end of that time he is put into 
a cage, the door of which is closed by a simple contrivance 
such as a button that he can torn with Us paw or a loose strap 
that he can puU off its fastening. A piece of fish is put outside 
the door where the cat can see and smell it. 

Before we observe the cat’s behavior let us look at the con- 
ditions. First of all, the cat’s organic state is not one of complete 
satisfaction. He is hungry. TUs, alone, is enough to make him 
restless, as every one knows who has observed a hungry animal. 
But just outside the cage is something that would satisfy Us 
hunger, something, moreover thzt is particularly pleasing to a 
cat’s appetite. So, naturally enough, he tries to get it. He claws 
at the bars of the cage, scrambles about more or less, but always 
directs most of Us struggles against die part of the cage that 
lies directly between himself and the fish. This is not purely 
random activity; from the beginning it is aimed at attaining a 
given end and so takes on a particular direction and a pattern 
that varies only witUn certain limits. The cat jumps, claws, perr 
haps bites at the bars, occasionally stops and runs about the cage, 
but for the most part he keeps Us head and body turned toward 
the fish. He may mew, but he does not purr; neither is he liltely 
to chase his tail, to sit down quietly and wash his face, or to show 
a good many other forms of behavior that young cats often do 
exUbit under other circumstances. 

Put the same cat, in the same state of hunger, into the cage 
on another occasion, but this time put no food outside. Again 
the cat runs about and claws at the cage but less violently. He 
does not select any one part of the cage toward wUch to direct 
his efforts, but roams about restlessly, now here, now there, stop- 
ping sometimes to stand with his paws against the bars, watching 
the experimenter, or to lick his fur for a rninute or two, after 
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which he resumes his restless wandering. His behavior is more 
varied, less predictable, and far less vigorous than, it was on the 
first occasion. Most of all, the animal’s behavior now lacks ap- 
parent direction. 

Now give the cat all the fish he will eat. Then put him in the 
cage again with another piece of fish outside the door as before. 
The chances are he will pay no attention to it. Probably he will 
he down and go to sleep. 

Try one more experiment. Put the cat into the cage but instead 
of a piece of fish, place a piece of apple outside the door. What 
will the cat do this time? 

If he is hungry, he will probably act much as he did on the 
second occasion. He will roam around, perhaps claw at the bars 
occasionally, but he will not pay any particular attention to the 
apple, which for him is not food. His state of hunger keeps him 
moving around, but his activity is undirected. If he is not hungry, 
he will probably be less restless, but he will still pay no special 
attention to the apple^/ 

These experiments illustrate a number of factors in human and 
animal behavior. The hungry cat, because of its unsatisfied organic 
state, behaves differently from the cat that has just had all it can 
eat. And the hungry cat that sees a means of satisfying its hunger 
behaves differently from the hungry cat when no food is in sight. 
Furthermore, the cat that not only perceives the goal but has 
learned by experience how to get to it— that has learned, for 
example, how to turn the button or to pull the strap by which 
the door may be opened— behaves differently from tihe one that 
is equally hungry, and that sees the fish equally well but for 
whom the button or the strap has as yet no meaning. All along 
the road leading to the final goal— satisfaction— are objects that 
eventually, as the route is learned, take on the character of sema- 
phores or guide-boards, showing the individual that he is on the 
right track. In this instance as in many others, learning to read 
these semaphores and to respond to them proceeds for the most 
part in a backward direction from the goal. First tlie goal itself 
is perceived as such; later the button or the strap comes to be 
singl ed out and responded to in a fumbling, haphazard fashion; 
still later the particular movements— turning the button or pulling 
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the strap— are learned with more or less exactness. Once these 
signals have been learned, they may arouse almost or even quite 
as consistent and intense reactions in the subject as the original 
objective which they have come to signify.® 


INCREASING THE RANGE OF THE STIMULUS ' 

The young infant at first makes no response to the mere sight 
of his bottle, no matter how hungry he may be. But with re- 
peated experiences in which the sight of the bottle directly 
preceded and overlapped with the satisfaction of hunger, there 
comes a time when the mere visual appearance of the bottle— at 
first inadequate to arouse directed activity— comes to be almost, 
if not quite as potent a stimulus for eliciting the behavior patterns 
associated with the act of feeding as is the direct contact of the 
milk from the nipple with the taste-buds in the mouth. (See 
Figure 2, p. 13). Just what is the nature of the neurological 
process by which this type of associative learning, commonly 
spoken of as conditioning, takes place is not known, but we do 
Imow a good deal about the factors that facilitate or interfere 
with its occurrence or that make for the extinction of such “con- 
ditioned” responses after they have been established. Of this we 
shall have more to say in the next chapter. For the present it is 

* For example, to rnany people the obtainmg and accumulation of money 
becomes an md in itself, almost completely divorced from its use as a 
means of obtaining goods and services. The agn has for them become equal 
to or even greater in value than the thing signified. Chimpanzees that have 
learned to use poker chips as a means of getting food from a specially 
constructed slot macliine will work about as hard and as persistently to 
secure the chips as they will work in order to obtain the food direcdy, 
they show a good many of the same traits which human beings ^vliihif 
in their use of this "money.” In times of plenty they may hoard the ex- 
cess, or they may "spend” all that they have and make themselves ill from 
overeating or scatter food recklessly about the cage. It has even been found 
possible to train white rats to use tokens for securing food. In the case of 
one rat who had been trained to secure his tokens by pulling a string to 
which was attached a weight, sufficiently heavy to constitute rather hard 
labor for the rat, die slot machine from which he secured his food was 
intentionally put out of order althoiwh he was still able to get his tokens 
in the usud manner. When the rat round that no food was forthcoming, 
he carefully stored his tokens in a corner of the cage and continued to 
work as before until the machine was readjusted. He then made use of his 
stored tokens before returning to the job of securing new ones. 
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sufficient to note that an essential feature of the infant’s learning 
consists in the acquisition of an increasingly elaborate and effec- 
tive system of signals for the arousal and direction of his activity. 
These signals, moreover, have the all-important property of being 
self-multiplying. Because no two concrete events are ever exactly 
alilie, new associations involving different and more finely differ- 
entiated sets of signals are constantly being formed. 


R 


Situation I Situation 2 

UIG. 3 1 .—DIAGRAM ILLUSTRATING THE EORMATION OF A CONDITIONED 

RESPONSE 

This principle is shown graphically in Figure 31. The letter X 
represents a “biologically adequate” stimulus which is capable of 
eliciting the response, R, without previous experience or train- 
ing. An example is the suclding reflex that occurs when the tactile 
and the taste receptors in the infant’s mouth are stimulated by 
tlie pressure of a nipple from which milk is secured. The small 
letters, a, b, and c stand for other conditions simultaneously pres- 
ent (such as the sight of the breast or bottle, the voice of the 
nurse, or the posture in which the child is usually placed for 
nursing) to each of which he is potentially capable of reacting 
in some way but that do not at first evoke suckling as a specific 
response. But all are in temporal association iinth X, and this 
associatioa is nearly if not quite the same from one occasion to 
another. Moreover, because of their association with X, all will 
likewise be associated with the satisfying effects of the response R, 
though not necessarily to the same extent. Such differentials as 
unequal overlapping in time, priority of occurrence, comparative 
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biological intensity or any of a number of other factors may 
operate to bring about a closer effective relationship between 
a as a potential stimulus and tlie response R than exisfs for either 
b or c. Because of this intimate association of a with both X and R 
the condition illustrated in Part 2 of Figure 33 is likely to arise. 
There comes a time when, even before the occurrence of X, (the 
biologically adequate stimulus), the appearance of a becomes 
sufficient to arouse R. As long as nothing happens to disturb the 
relationship, the condition a, which we shall now designate as A 
because it is no longer a mere condition but has taken on the r 61 e 
of an alternate stimulus, will lead to R almost as dependably as 
will X itself. The hungry child who sees his bottle now begins 
to make suckling movements well in advance of the time that 
it is put into his mouth. 

It is commonly said that the process ^of conditioning involves 
the substitution of one stimulus for another as the effective evoker 
of a given kind of response. In order that this “substitution” may 
occur, however, the two stimuli— the “adequate” and the “inade- 
quate”— must first be combined in such a way as to form a unified 
stimulus-pattern. The “substitution” is then seen to correspond 
more nearly to a process of extension than to one of substitution 
in the ordinary sense of the word. When the first part of the 
pattern occurs, the response follows immediately without waiting 
for the stimulus to be completed. But this will not occur unless 
the series of events normally making up the total pattern has 
become a functional unit, the only purpose of which is to point 
the course from tire felt need to the goal by which it can be satis- 
fied. “Conditioning” is nothing more than a process of short- 
cutting, whereby the response occurs at an earlier stage in the 
total course of events than was formerly possible. The original 
stimulus, X, has become expanded to include A as one of its 
integral parts. A is no longer a separate event; it is the beginning 
of X and so arouses the response that is appropriate to X. 

The conditioned response is subject to many variations, since 
children are constandy responding to many stimuli besides the 
particular ones that may chance to have caught the attention of 
an observer. Conditioning occura with reference to the former 
as readily as to the latter. So it may come about that a child in 
whom a conditioned response to A has been built up may con- 
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sistendy fail to show this response when b is also present. This 
means, of course, that b elicits a reaction of its own which is 
sufSciently potent to take command of the organism. For exam- 
ple, a child who has learned to fear a particular person may start 
to cry instead of malting his usual suckling movements on seeing 
his botde offered to him by that person. In like manner, the 
suckling response may be replaced by laughter and crowing if, 
simultaneously with the botde, he catches sight of an older 
brother or sister with whom he is accustomed to engage in lively 
play. 

HOW NEW MOTIVES ARE ACQUIRED 

Consider the role of the hunger motive in each of the three 
examples cited at the beginning of this chapter. In the case of the 
young infant, this motive is relatively simple and uncomplicated. 
In the five-year-old, matters have taken a' very different turn. 
Hunger, in the strict sense of the word, plays a very minor role 
in determining the behavior shown, yet his straggle to secure the 
ice-cream cone is even more violent than thait of the truly hungry 
infant. Experience in eating different kinds of food with all the 
associated factors that arise from seeing others eat, hearing them 
describe this food as delicious and that as unpalatable or nauseat- 
ing, together with personal associations of certain foods with 
pleasant or unpleasant circumstances, soon overlays the simple 
hunger-motive-. A heavy veneer of associated ideas, attitudes and 
emotions usually prevents it from appearing again in precisely 
its original pattern. The kernel remains in the form of the bodily 
need, but even by the age of five, this need must be great indeed 
to force the child who has been daintily reared to satisfy his 
hunger by eating a raw snake or toad, or an apple that has been 
smeared with filth. On the other hand, certain kinds of food, as 
we have just seen, have by this time taken on for him such highly 
desirable qualities that appetite is awakened at the mere sight of 
them, even when hunger is at a minimum. 

Experience thus serves as a differentiating agent. For the young 
and healthy infant, food is food. Unless the differences in taste 
are marked, a hungry baby, literally speaking, will eat almost 
anything he can swallow. But before many months have passed, 
this early generalized attitude splits up into many specific ones. 
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At least for the ordinary person, who rarely experiences extreme 
states of hunger, food, as such, has lost most of its usefulness as 
a concept to be employed in discussions of human motivation. To 
be at all accurate we must now speak not of food in general but 
of foods. The matter is made even more complicated by the fact 
tha ^he .sam e food will have different motivating value for differ- 
ent individual^ Popeye is supposed to be most highly motivated 
by spinach, but many parents would teU a different story New 
and more specific motives thus arise through the differentiation 
of earlier and more generalized motives as a combined result of 
personal experience and social conditioning. As a result of con- 
ditioning, a stimulus may be either expanded to include elements 
not formerly a part of it, or it may be refined through the elimina- 
tion from it of parts not previously differentiated from the total. 

Nor is this all. The world is so constituted that motives of 
different lands frequently conflict with each other in such a way 
that one can be gratified only at the expense of the other. We 
shall have more to say about this later on,® but for the present 
we may note that such conflicts sometimes result in compromises 
.that are very different from either of the originals. They may 
nevertheless lead to such satisfying goals that the new motives 
thus established come to take preference over those originally 
favored. Because of tliis ever-present necessity of choosing among 
the many motives that are competing for control of his activity 
at any given moment, e very normal individual, whether know- 
ingly or not, is f orced to arrange his motives in some k ind of 
hier archy of importance . In the ca^ of the high school lad 
whd^anted to become a doctor, we see that this desire had so 
gained the ascendency over other more primitive motives arising 
from bodily discomfort and physical appetites that the latter 
became inconspicuous by contrast. 

Motives take on new forms through alliance with each other 
as well as by differentiation. The five-year-old and the ice-cream 
cone is an example. The child’s original motive was in all proba- 
bility just what it seemed to be— a special fondness for ice-cream. 

■‘This provides us with one more illustration of the principle that the 
stimulus IS ■within the individual and not outside him. The spinach is the 
same but Popeye and BiUy Smith are not. 

“See Chapter XIX. 
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But almost immediately we see another factor entering in. This 
is what Woodworth has called the mastery or self-assertive mo- 
tive, here shown by tlie shift from the child’s direct attempt to 
secure the sweet to an effort to overpower his brother. The 
desire for mastery, if only to enter adequately into any present 
situation, seems to play some part in nearly all human activities. 

It has been suggested that even such primitive reactions as the 
increased strength of the reflex grasp when an object placed in 
the palm of a new-born child is withdrawn before the grasp has 
started to relax, or the stiffening of the muscles of the child’s 
leg when pressure is applied to the sole of his foot, may perhaps 
be looked upon as blind, early manifestations of this motive. 

Not only desire for mastery but almost any other motive 
known in human behavior may work in combination with other 
motives toward a goal that is different, in some respects at least, 
from those toward which the activity would be directed in the 
absence of any one of the motivating forces leading up to it. 
Jealousy is a nice example. Every one knows that a feeling of 
jealousy may be a very powerful spur to action. Jealousy is not 
a simple motive but one involving many components, differing 
somewhat from instance to instance. Generally speaking, how- 
ever, we can single out of the complex such elements as the urge 
for personal prestige, together with a special attitude that is often 
hard to identify as either love or hate but that certainly is not 
indifference toward the person of. whom one is jealous. With 
this there are combined certain very specific attitudes with refer- 
ence to the objective toward which the jealousy is displayed. 
Better clothes, better grades in school, the love of another person, 
wealth, or professional success are examples of such objectives. 
It is safe to say that uijmixed motives are rarely if ever found in 
any individual after the period of early childhood has passed^ 
A careful analysis would in all probability show that no two 
motives are absolutely identical. 

Motives, then, are not independent of the individual by whom 
they are felt but are intimately tied up with every aspect of his 
personality. The external circumstances that motivate one person 
to fight may put another to flight and start a third to laughing. 
As a matter of fact, if we could get a complete and truthful 
account of all the motives by which an individual’s behavior is 
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influenced during the course of a single day or week, we should 
have a more accurate picture of that elusive thing we call “per- 
sonality” than could be gained in any other way. For motives 
are the starting points of activity which set the goals toward 
which activity is directed. Motivation may therefore be thought 
of as personality-at-work, the very essence of character. TTig 
emergen ce of new m ^tivps is as PAsen tial a feature of growth a nd 
developtn ent as is the eruption of teeth or tlie addition of ne w 
words tb^ the vocabulary. Both maturation and experience play 
a pm m determining the abearance and character of these new 
urges tliat with the passage of time will gradually crystallize into 
the unique hierarchy of personal values by which each of our 
lives is shapec^ 

In Chapterl we asked. Why do people behave so differently? 
We now see that their behavior differs because they are striving 
for different goals, because that which seiims good and desirable 
to one person leaves another indifferent and arouses a feeling of 
aversion in a third. But the arousal of activity and its direction 
toward a desired end is only part of the story. There is also the 
question of the means by which that end is to be accomplished. 
Not only do people differ in the goals for which they strive. They 
forge different tools for accomplishing their purposes, and they 
select different routes for arriving at their chosen destinations. 
The tools that they contrive are not equally effective nor durable. 
Some are but clumsy contrivances having only a limited purpose 
which must soon be discarded; others are like well-tempered steel 
that may serve its owner for a lifetime. Neither are the routes to 
accomplishment or satisfaction always direct and easy to follow. 
Nevertheless the tools must be forged, the routes must be chosen, 
and every individual must be his own workman and guide. As 
aids to the task he has only the raw materials provided by his 
sensory and motor equipment and his mental potentialities. He is 
at once the work and the workman; the structure that he builds 
is himself. 

When we look at a new-born baby we have no way of know- 
ing what the design of his life is to be nor how well the pattern 
will be developed. We see only that he is actively at work upon 
it, and we do not have to wait long to find that the structure is 
beginning to take form. In the next chapter we shall consider 
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some of the factors that influence the selection of the goals toward 
which activity is directed and the varying means by which these 
ends are sought. 

WHAT WOULD YOU CHOOSE? 

Suppose that, like Admiral Byrd, you were to spend a winter alone 
in Antarctica. In addition to necessities you may take with you fifty 
units selected from the following list. Which would you choose? 



Units 

Books 

I each 

Camera 

10 

Film 

5 rolls = I unit 

Chemicals and equipment for develop- 

Reasonable supply, 15 

ing and printing, including paper 

units 

Gramophone 

10 

Records 

I each 

Violin or other portable instrument 

10 

Sheet music 

5 sheets = i unit 

Paints (choice of medium) 

5 colors = I unit 

Brushes, paper, canvas, etc. 

Reasonable supply, 15 
units 

Modeling clay 

S 

Cards for solitaire 

1 per deck 

Chess set 

3 

Dominoes 

I 

Games of motor sldll as darts, ten- 
pins, quoits, table croquet 

W'ood carving tools with supply of 

3 units each 

wood 

8 

Knitting or other handwork materials 

2 units per pound 

Typewriter 

10 

Typewriting paper 

2 per ream 

Candy 

2 units per pound 

Chewing gum 

10 pkg. = I unit 

Small personal “keep-sakes” valued 
only for their associations, such as 
photographs of friends or relatives, 
souvenirs of special places or events, 
etc. 

I each 


When you have made your list, compare with other members of 
the class until you have found (a) four other people who agree fairly 
closely with you in regard to their pattern of choice, and (b) five 
persons whose preferences are very different from yours. How do 
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the two groups compare with respect to general similarity or differ- 
ence in such factors as sex, age, home bacS:ground, childhood experi- 
ences and interests, present vocational plans, etc.? Do the members 
of your own group appear to resemble each other in these matters 
more closely than they resemble those of the opposite group? 

Suppose you could take exactly ten books with you. What would 
those books be? Compare your list with that of other members of the 
class until you find (a) the person whose list has the greatest number 
of titles in common with yours, and (b) the one who has the fewest, 
or perhaps none, that are the same as yours. Which of these persons 
seems more like yourself, especially in regard to early experiences 
and family background? 



Chapter VII 

HOW ACTIVITY IS PATTERNED 

Is the activity of a child ever co-mpletely lacking in 
pattern? Why? • 

If you ask a new-born baby to spell the word “cat," he 
will not be able to do so. But some years later, the 
same request will promptly elicit the response, 
“c-a-t." Is this a completely new behavior pattern, 
unrelated in any way to the behavior repertoire- of 
the infant? If not, cm you trace the course of the 
successive modifications in behavior by which the 
later pattern was developed out of the earlier ones? 

What are some of the external conditions that facilitate 
learning? 

What conditions within the organism are favorable for 
learning? 

Is anything once thoroughly learned likely to be com- 
pletely forgotten? Can you cite some well-authen- 
ticated instance in which a behavioral response was 
retained over a long interval without intervening 
practice? 

THE CONTINUITY OF BEHAVIOR 

From the very beginning of life, the course of behavior is not 
unorganized and chaotic but conforms to certain basic rhythms 
induced by the necessities which attend all living and growing. 
Periods of activity alternate with periods of rest and recupera- 
tion; food-taking is followed by digestion and assimilation and 
by excretion of waste materials, after which the hunger contrac- 
tions recur, to signal the need for more food. Posture is changed 
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as the muscles involved in its maintenance become fatigued, and 
is changed again as new needs arise. Even before birth, while the 
child is still carried in the mother’s body, careful study of the 
fetal movements have shown that they are somewhat rhythmic 
in character, with periods of activity followed by periods of 
quiet as if the fetus alternately slept and wakened. V(^ether or 
not this is the case we have no way of knowing, but the hypo- 
thesis is plausible enough in view of the fact that the habit of 
sleep is well established at birth, although it requires adjustment 
to the new environment. 

The patterns of behavior that distinguish one adult from an- 
other do not, then, arise from a formless nucleus of unorganized 
activity but develop by means of a series of progressive changes 
from earlier patterns that are imposed upon the organism by its 
own life processes. These simple patterns serve the needs of the 
organism during the early stages of life in the protective and 
unexacting environment of the uterus. With birth new necessi- ■ 
ties appear which the infant must satisfy for himself. The proc- 
esses by which the child adjusts to these new demands are often 
grouped together under the general name, learning. 

Learning is not, as we sometimes naively think of it, the simple 
acquisition of new skills or items of information without refer- 
ence to what was there before. We do not see the first stages 
in any act of learning. All that we can observe is the modification 
of some behavior pattern already present into a new and some- 
what different form. If no original pattern exists, learning is 
impossible, and if the cliange in behavior demanded by any par- 
ticular act of learning is too great, learning may lilcewise be 
impossible; at all events it will be slow and laborious. It is unlilcely 
that the child who has not yet learned to distinguish between 
three and four could be taught decimals, let alone the" calculus; 
the difference between the two levels of accomplishment is too 
great to be spanned at a single stride. Few adults accustomed to 
sleeping at night and working during the day can reverse this 
habit without an intervening period of adjustment to the new 
r6gime, in spite of the facilitating effects of bodily fatigue. In 
order that modification of behavior may progress smoothly and 
easily, not only must there be a felt need for change that sets the 
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activity going, but the organism must also be in a state of “readi- 
ness” for the particular kind of modification that is to occur. 
This means that while the order of acquiring new skills is not 
absolutely fixed and invariant from one individual to another, 
there are nevertheless certain general hierarchies inherent in the 
nature of these skills as well as in the nature of the organism that 
set the general pattern for their acquisition. The very fact that an 
individual grows and develops in an orderly way means that he 
also learns in an orderly way. 

SOME BASIC PRINCIPLES OF LEARNING 

1. The first stage in any act of learning is the arousal of a goal- 
seeking state in the individual. It is not essential that the striving 
individual understand the urge by which he is driven or that he 
Itnow beforehand what will satisfy it, though it has been shown 
that such knowledge facilitates learning. 

2. This increased state of netiro-muscular activity tends to 
spread or diffuse itself in such a avay that other reaction systems, 
simultaneously in operation but not previously directed toward 
the goal in question, become involved in the main response that 
for the moment is the chief concern of the organism. This process 
which was briefly described in the last chapter and is known as 
associative learning or conditioning ^ has been carefully studied , 
by many psychologists. The first important work in this field was 
carried out about the beginning of the present century by Pavlov, 
a Russian physiologist who at that time was conducting certain 
experiments on the role of the salivary glands in digestion, using 
dogs as subjects. Pavlov inserted a little tube into the duct by 
which the saliva from one of the glands finds its way into the 

^The two terms are used interchangeably by most writers, but others 
prefer to reserve the term conditioning for (i) those situations. in which 
the response to the originally inadequate stimulus is not under the control 
of the subject (as in the case of the reaction of the pupil of the eye to a 
change in the intensity of light) or only partially so, or (1) instances of 
leanung in which the subjects are animals or young _ children who have 
nor learned to speak and who therefore cannot facilitate the process of 
learning by die use of verbal symbols. “Associative learning,” as the term is 
used by these writers, refers to those instances in which the possibility of 
learning by the aid of vtarbal symbolization is not excluded. 
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mouth and brought the other end out through the dog’s cheek 
so that the saliva would pass out through the tube into a vessel 
where the amount could be measured. 



FIG, 32,— IVAK PETROVITCH PAVLOV 

(R^rodnced from 1. Pavlov, Lectures on Conditioned Reflexes, by cour- 
tesy of International Publishers, New York City.) 

Every one knows that the flow of saliva is directly stimulated 
by the presence of food in the mouth. But Pavlov noticed that 
not only the actual taste of food but all sorts of other conditions 
usually associated with the dog’s feeding-time would increase 
the amount of the flow. The sight of the attendant who usually 
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fed him or the sound of footsteps coming down the row of 
kennels at feeding-time would do so. Pavlov’s interest in this 
phenomenon became so great that he decided to study it under 
conditions that could be more completely controlled. He there- 
fore arranged a special laboratory, light-proof and sound-proof, 
with a separate compartment for the dog and another for the 
experimenter.^ By means of a system of levers extending into his 
own compartment the experimenter was able to work the various 
j)arts of the apparatus while he observed the dog’s general be- 
liavior by eye through a clever arrangement of mirrors and peri- 
scope.s. (See Figure 33.) 



FIG. 33.— PAVLOV’s ARRANGEMENT FOR STUDYING THE PROCESS OF 
SALIVARY CONDITIONING IN THE DOG 

(Reproduced from I. Pavlov, Lectures on Conditioned Reflexes, by cour- 
tesy of International Publishers, New York City.) 

The dog was first trained to stand quietly within the experi- 
mental cabinet by accustoming him to receive food there. The 
dish containing the food was swung around in front of the animal 
by means of a moving arm of the apparatus which the experi- 
menter controlled from his own room. We may note that this 

2 This was done in order to be sure that every change in the external 
conditions of stimulation would be under the control of the experimenter. 
If the latter had remained in the same room with the dog, he would him- 
self have constituted an “uncontrolled” stimulus. 
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training in itself involved a process of conditioning, for the dog’s 
original tendency would have been to struggle against the harness 
by which he was confined. By seizing upon the brief intervals 
when he was comparatively quiet and then administering food, 
the dog was soon brought to a point where he no longer objected 
to being placed in the cabinet but stood quietly with eyes and 
body oriented to the point where the food usually appeared. 
When this stage had been reached, the experimenter (after first 
making sure that the dog was alert and watchful) would present 
some extraneous stimulus immediately before giving the food. 
He would ring a bell, flash a light, sound a buzzer, or bring some 
part of the apparatus into light contact with the dog’s sldn. It is 
important to note that each of these stimuli presumably aroused 
a response in the dog. He heard the bell, saw the light, or felt 
the touch. But they did not, in the beginning, induce a measurable 
increase in the flow of saliva. It is also important to note that 
each was biologically weaker than th,e stimulus given by the food 
when the animal was Inmgry. Tims it would come about that 
after the same kind of stimulus had invariiably preceded the admin- 
istration ,of food for a sufficient number of times, the second, as 
the stronger of the two, would in a sense absorb die first, making 
it an integral part of itself. Thereafter, the first stimulus, which 
originally led only to its own specialized response of hearing, 
seeing, or feeling, would lead also to the response appropriate to 
the stronger reaction-pattern into which it had been adopted, 
with the result t^t the flow of saliva would start as soon as the 
first stimulus took place. But it should be noted that such a flow 
of saliva is not a response to the bell or the light as such, but a 
response to an earlier point in the food-getting situation. It is still 
a response to food. (See Figure 31, p. 157.) 

3. The conditioned response, IM other learned reactions, tends 
to disappear after a period of disuse, but that some effect 
of the earlier learning lingers is shown by the fact that the re- 
sponse can be reestablished with fewer trials than were at first 
necessary. It will disappear more rapidly if the conditioned stimu- 
lus is given frequently during the interval without being followed 
by the natural stimulus, e.g., if the bell is often rung in the dog’s 
hearing without giving any food. This process of negative condi- 
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tioning' seems to be essentially similar to that of the original conr 
ditioning with this difference, that where the conditioned stimulus 
was first a signal for the dog to respond by behavior suitable to 
the receiving of food, it has now become a signal for him not to . 
respond or to respond in other ways. This is not at all the same 
state of affairs as existed previous to training when the bell was 
ah indifferent occurrence, not a signal of any kind. It is an active, 
not a passive state. If the animal is distracted by some other 
stimulus just after the original conditioned stimulus is given, the 
old response is likely tp occur again just as if the habit had never 
been broken up. Or if an animal who has been conditioned to wait 
for a time before responding is distracted during the waiting 
period, the response is likely to occur at once. Most of us are 
familiar with similar occurrences in our own lives. Perhaps we 
have learned or “become conditioned” to waking at a particular 
time under « a daylight-saving schedule. The first of October 
arrives; we" go back to standard time and rejoice in the extra 
hour of moming sleep. (At least this was the case before the 
present war.) But for some time, although we may sleep out 
the allotted time if everything remains quiet, a slight noise oc- 
curring near the former rising hour will be enough to waken 
us. The Middle Westerner who, as the result of a prolonged 
residence in New England, has acquired a Boston accent is more 
than likely to revert to the broad r of his childhood under con- , 
ditions of unusual strain or excitement. The force of earlier habit 
is never so strong as when something happens that throws us off 
our guard. 

Many elaborations of Pavlov’s methods have been worked out, 
using as subjects animals of many different species and human 
beings of all ages from early infancy to maturity. The reaction 
patterns that have been experimentally attached to new stimuli 
range all the way from such apparently automatic and “uncon- 
trollable” responses as the pupillary reflex (which has been trained 
to occur in response to a spoken word or to the sound of a bell) 
to the most complex actions of which the mature human being 
is capable. Whether or not the principles of simple conditioning 
can be extended to explain all aspects of learning, especially in 
human beings, is a controversal issue that it would not be profit- 
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able to discuss at this point. Certainly these principles play a part 
ifi most if not all t5^es of behavior modification, even though 
they may not suffice for a complete account of what takes place 
in the highly elaborated changes that are obseired at the more 
advanced stages of development. 

4. Once a stimulus has been integrated with a response pattern 
to which it did not originally lead, it becomes potentially capable 
of adding other stimuli to the series. Under proper conditions, 
this process may be extended through an undetermined number 
of stages, though with increasing difficulty as the distance from 
the biologically adequate stimulus increases. In the language of 
cOnditioned-reflex psychology, response patterns that have been 
built up in this way are Imown as conditioned reactions of the 
second order, third order, and so on. Just how far the process can 
be extended depends on a variety of factors. In organisms with 
highly developed nervous systems such as man, it can be carried 
further than is possible with less intelligent animals such as the 
cow or goat. Occasional reinforcement by association with the 
original stimulus makes the establishment of higher order re- 
sponses easier to accomplish and more stable after they have been 
built up. Invariability of the associations between the various links 
in the chain also facilitates the process of extension, as does the 
existence of just the proper degree of intensity of the various 
stimuli with reference to each other. Within limits, tlie more 
intense the stimulus, the more likely it is to bring others into the 
chain. But this statement can be made only with great caution, for 
too intense a stimulus is likely to disorganize behavior instead of 
organizing it. It should also be noted that the stimulus which is 
to be tied into the system must always be weaker (biologically 
speaking) than the associated stimulus that is already integrated 
with the response. Otherwise the “balance of power” will be 
such that if any conditioning at all takes place it will be in the 
wrong direction. 

The formation of conditioned responses of a higher order pro- 
vides at least a working hypothesis to account for the existence 
of the vast host of specific prejudices, attitudes, likes and dislikes, 
attractions and repulsions displayed by each of us. You see a 
stranger in a crowded restaurant or meet him on the street. A 



HOW ACTIVITY IS PATTERNED 1 73 

momentary glance is all you have, yet in that brief instant you 
think, “I should like to know that person,” or ‘Tm surely glad 
I don’t need to have him around me.” Why? If asked, the chances 
are that you cannot say. You know only that the response oc- 
curred. To trace it back to its origin would require a long and 
elaborate process of analysis that in most cases would not be 
worth the effort. Sometimes, however, it happens tliat reactions 
built up in this way take on a pattern that is very troublesome 
to the individual, interfering with his other activities by causing 
him unreasonable fears or anxieties, or impelling him to perform 
actions that he knows to be foolish or undesirable. He cannot 
explain these tendencies any more readily than you can explain 
your attitude toward the stranger so casually encountered. But 
if, as occasionally happens, a reaction df this kind becomes so 
intense aitd engrossing as to constitute a real handicap, it is some- 
times possible to follow its course of development backward and 
thus uncover the original association that started all the trouble. 
If this is done the difficulty will often disappear, because it then 
becomes clear to the subject that his fear or anxiety is not really 
a fear of the particular object or situation toward which it is now 
displayed but occurs because, by means of a longer or shorter 
series of conditioning processes, it has become psychologically 
a part of some terrifying experience of the past. Just as the occur- 
rence of the conditioned salivary reflex in the hungry dog was 
shown to be not a response to die bell, properly speaking, but to 
the total feeding situation which had become expanded to include 
the sound of the bell as its first component, so the “unreasonable” 
fear is shown to be essentially a response to the earlier situation 
(to which it was appropriate) rather than a response to the pres- 
ent stimulus for which it is inappropriate. 

5. An important junction of the conditioned response in every- 
day life is that of establishing short-cuts that lead directly to the 
goal amthout the necessity' of completing all the steps that lie 
between. The dog who responds to the call of his master at feed- 
ing time gets his dinner much more quickly and surely than if 
he were obliged to hunt about until by happy chance he located 
his feeding pan. The student who has learned to waken at the 
sound of an alarm clock or in response to some other dependable 
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signal is less likely to miss his first-hour class than is the one who 
has formed no consistent habits ® of waking. 

It is probable that much of our “time sense” is built up through 
a process of learning (“becoming conditioned”) to respond to a 
complex system of signals from the internal and external sense- 
organs. Typically we have at best only a partial knowledge of 
the exact nature of these signals. The adult who, without con- 
sulting a timepiece says, “Well, it must be aroun^ four o’clock 
now,” is niatog his estimate on the basis of a very complex 
system of cues, some of which are known to him, while of 
otlters, equally or perhaps even more important, he may be quite 
unaware. If asked, he is likely to point out such matters as the 
position of the sun or the character of the light, the amount of 
work he has accomplished since he last looked at the clock, the 
observation of certain events that characteristically take place at 
some fixed hour, and so on. That matters such as these do serve 
as partial cues by which the passage of time is judged has been 
experimentally verified. A change in any one of them is likely 
to bring about some change in one’s estimate of the passage of 
time. 

That the beginning of adjustment to routine, which may be 
looked upon as a rudimentary type of becoming conditioned to 
respond after a given temporal interval and not before, takes 
place at a very early age has been neatly demonstrated by 
Marquis.* The amount of bodily activity of two groups of healthy 
new-born infants was measured by means of stabilimeters,“ at- 
tached to their cribs. One group of infants was fed at three-hour 
intervals for the first eight days of life; the other group was fed 

® Ic is hardly necessary to point out that conditioned responses to bodily 
signals of a nature not precisely determined may also be formed. Some 
people can be depended upon to waken at approximately the same hour 
without external aids. 

■♦Dorothy P. Marquis, “Learning in the Neonate; The Modification of 
Behavior under Three Feeding Schedules,”' /■ Exper. Psychol, 1941, 29: 263- 
282. 

» A stabilimeter consists of a spring balance on -which the support (bed, 
bassinet, chair, etc.) in which the individual rests is attached. The balance 
is made sufficiently delicate so that each movement of the subject is con- 
veyed to a writing attachment which traces a record on a Iwmograph. A 
simultaneous time record is made by a separate instrument. By this means 
the amount of activity occurring within any specified period of time can 
be measured very exacdy. 



HOW ACTIVITY IS PATTERNED 175 

at four-hour intervals. Throughout this time, the average amount 
of activity was greater for the group less frequently fed than 
for those whose hunger was satined at more frequent intervals. 
But on the ninth day, the three-hour group was changed to a 
four-hour schedule. After their usual feeding hour had passed, 
these babies showed a much greater increase in activity than did 



TIG. 34.— RELATIVE ACTIVITY OF INFANTS FED AT LONGER AND 
SHORTER INTERVALS 

Comparison of three- and four-hour groups in total amount of activity 
per day. Average of all subjects. (Reproduced from “Learning in the Ne- 
onate: The Modification of Behavior under Three Feeding Schedules,” by 
Dorothy P. Marquis, /. Exper. Psyebol^ 1941, 29: 263-282, by permission 
of the author and the publisher.) 

the group who had been accustomed to wsut an additional hour. 
Before the four hours were up, this activity had reached a point 
at which it actually surpassed that of the other group who had 
previously been the more active of the two. Figure 34 shows the 
differences between the two groups in total amount of active time 
per day over the period from the second to the ninth day, while 
Figure 35 shows the data for the ninth day in terms of each .sue- 
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cessive ten-minute interval after tiie last feeding. Note that prac- 
tically all of the change in activity of the three-hour group took 
place during the last hour. Tire group previously accustomed to 
the longer interval also showed some increased activity during the 
final hour, presumably as a result of the onset of hunger, but the 
change is small in comparison with that of the group previously 
conditioned to the shorter interval. 



PIG. 35.— EFFECT OF A CHANGE FROM A THREE-HOXJR TO A FOUR-HOUR 
INTERVAI. BETWEEN FEEDINGS UPON THE ACTIVITY OF INFANTS 

Comparison of three- and four-hour groups on Day DC when the three- 
hour group changed to a four-hour schedule. Average of morning and after- 
noon periods for all subjects. (Reproduced from “Learning in the Neonate; 
The Modification of Behavior under Three Feeding Schedules,” by Dorothy 
P. Marquis, /. Exper. Psycbol^ 1941, 29: 263-282, by permission of the author 
and the publisher.) 

6. The conditioned response involves a choice among stimuli 
or {ivhat really amounts to the same thing) a differentiation 
among part-stimuli. The dog in whom the salivary reflex appears 
when the bell is sounded is at the samq time stimulated by a 
number of other factors— the sight of the apparatus, the “feel” of 
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die harness, and so on. But these do not become tied in with the 
salivary reflex as does the sound of the bell because the latter is 
the only one that consistently leads to the satisfaction of the 
bodily need by eating, of which the salivary reflex is an essential 
element. Now it is apparent that by adding to the number of 
extraneous stimuli that are present, the choice can be made more 
diflicult and more discriminatit^. The animal can be trained to 
respond to a bell but not to a buzzer, to a bell of a certain tone 
but not to one of a different tone, to a bell and a flash of light 
occurring simultaneously but not to either one singly and so on. 
There is practically no limit to the possible elaboration of prob- 
lems that can be set in this way, but there are definite limits to 
the kind and the degree of difficulty of the learning tasks that a 
given .subject can master. It is scarcely necessary to add that more 
diflScult tasks require a longer time for their accomplishment or 
that some subjects can be trained much more readily than others 
when the external conditions of the task remain die same. But 
it may be well to point out that “difficulty” is not entirely a 
matter of the task. It depends also upon the subject, upon the 
potentialities with which he has been endowed by nature and 
upon the entire course of behavioral modifications of his original 
reaction patterns that have made him what he is to-day. Every 
animal trainer knows that it is possible to “spoil” the best- 
endowed animal by mishandling liim in such a way that his reac- 
tions diverge further and further from the desired pattern. 
Eventually this condition may become so extreme that no ordinary 
course of reeducation can overcome the effect of the earlier ex- 
periences. In a preceding paragraph it was noted that even after 
the apparent extinction of a well-established conditioned re- 
sponse, it may appear again spontaneously after a period of disuse. 
In any case its reestablishment through renewal of the original 
conditions under which it was laid down is rendered much easier. 
It is doubtful whether anything once learned is ever completely 
forgotten, though the process of forgetting (“extinction”) may 
have proceeded so far that the response cannot be brought back 
without external aid. The trouble with the animal that has become 
untrainable, or practically so, is not that his behavior was un- 
modifiable, but that the modification has proceeded too far in the 
wrong direction. 
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One of the most beantifully controlled examples of the facili- 
tating effect of previous experience upon the later acquisition of 
an act is to be found in an experiment carried out by Burtt ® with 
his little son. Beginning when the child was fifteen months old, 
Burtt read aloud to him daily a twenty-line selection of Greek 
drama. The child had no knowledge of Greek and therefore, of 
course, could not understand the meaning of the poem at all. 
But even as early as fifteen months, most bright babies respond 
to the rhythm of poetry, a fact that has led many of the makers 
of nursery-rhymes to embellish them with meaningless lines and 
nonsense-syllables that are nevertheless highly attractive to chil- 
dren.’' The same selection was read every day for a period of 
three months, and then a new one of the same length was begun 
which also was read daily for a three-month period. The pro- 
cedure was continued until the child was three years old, a new 
selection being used every three months. No further practice was 
given until die age of eight and one half years. Then the child 
was taught to repeat from memory the selections that had been 
•read to him in early childhood as well as an equal number of 
other selections of the same length not previously heard. The 
new selections required an average of 435 repetitions per selection 
before they could be repeated without error, whereas those heard 
in early childhood required, on the average, only 317 repetitions. 
The effect of maturation and of elaboration of response patterns 
that goes along with it is sho'wn by the fact that the selections 
read later in childhood, that is, shordy before the age of three 
years, were learned more readily than those originally heard 
before the age of two, but even the latter were learned more 
easily than the new ones that had never before been heard. 

Not all of the selections heard in childhood were memorized 
at the age of eight and one half. Some were reserved for a 

«H. E. Burtt, “An Ejtperimental Study of Early Childhood Memory,” 
7, Genet. Psychol., 1931, 40: 287-295. 

’ “Hey-diddle-diddle, the cat and the iiddle. 

The cow jumped over the moon." ' 

01 

“A frog he would a-wooing go 
Whether his mother would let him or no. 

Sing heigh, ho, gammon and spinach 
Heigh-o says Andiony Roily.” 
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later experiment which was carried out when the boy had reached 
the age of fourteen.® Again the comparison was made between 
the number of repetitions necessary for the learning of com- 
pletely new selections with that needed for material heard dur- 
ing very early childhood. Some advantage of the latter over 
the former was still apparent except for the very earliest read 
of the selections, but the effect of the early childhood experience 
had become much less apparent as a result of the longer interval. 

7. Dijferentiation mnong part-stimuli often occurs sponta- 
neously, nmth the result that the conditioned response ‘mil appear 
'Whenever any stimulus involving the differentiated element 
occurs. The result of this differentiating process is an apparent 
generalization or spread of the conditioned reaction to include 
other stimuli that in their totality may appear to an outsider to 
be very different front the one to •which the response was orip- 
nally set up. 

A classical example of this is found in a study by J. B. Watson ® 
which describes how a conditioned fear response was built up 
in a healthy child less than one year of age. The child was first 
shown a white rat. He reached for it repeatedly, showing no 
signs of fear. Evidently the fat itself, in the absence of any un- 
pleasant associations with it* was not a fear-provoking object. 
Now the rat was shown again, but this time, just as the baby 
reached for it, an iron bar just behind him was struck, making 
a loud bang. Even the new-born baby will frequently start and 
begin to cry when such a stimulus 'is given, and by the time the 
child is a few months old this response is likely to be accompanied 
by more finely differentiated reactions of the Idnd that ,we call 
fear. He starts more violently, draws back, perhaps tries to escape 
or rlings to Some one for protection, and his crying takes on a 
sharper and, shriller note. In part these reactions are learned by- 
experience, but it is likely that further maturation also has some-: 
thing to do with it. 

When the bar was struck, the child reacted in much the way 
described above. The hand with which he was reaching for the rat 


8 H. E. Burtt, “A Further Study of Early Ouldhood Memory,” J. Genet. 


Psychol., 1937 50: 187-192. 

® J. B. Watson and R. R. Watson, 
Mo., 1921, 13: 493-515* 


“Studies in Infant Psychology,” 


Sclent. 
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was jerked suddenly back, he started violently, screamed, and 
tried to crawl away. A week later when the rat was shown again, 
mild evidences of fear or at least of avoidance appeared, and after 
two or three reinforcements by repeating the original combina- 
tion of rat— loud sound, the mere sight of the rat was enough to 
provoke very marked evidences of fear. Shortly afterward it was 
found that the fear reaction had spread to include all sorts of 
furry or fuzzy objects— a piece of cotton wool, a fur coat, a Santa 
Clans mask. 

This tendency for the conditioned response to be generalized 
rather than highly specific is particularly characteristic of the 
early stages of learning and accordingly is seen most frequently 
‘ in die responses of infants and young children. The process of 
learning is thus seen to accord with other aspects of development. 
The typical course of the behavior patterning is from the general 
to the more specific. At first, any Icind of bell, any kind of furry 
or fuzzy objects, a touch on any part of the body will bring 
about the same response. To the subject at this stage of learning, 
they all seem alike. But with repeated experiences it is found that 
only certain conditions, that is, only certain parts or combina- 
tions of part-stimuli lead to the completion of the pattern and 
thus belong with it. Not aU bells but just tliis one bell belongs 
to the feeding situation; not all furry objects but only those 
possessing certain other characteristics evoke fear. 

We see, therefore, that not only by progress through a series 
of higher order conditionings are behavior patterns not common 
to the generality of people built up. Unusual forms of behavior 
also appear when conditions are such that the discriminating reac- 
tions which are forced upon most people as a result of experience 
fail to occur. This may happen either because the person in ques- 
tion is incapable of learning them or because he has never been 
exposed to the conditions that would bring about the discrimina- 
tion. When we say of an adult that “he acts like a child” we 
usually have just this sort of thing in mind. He has not learned 
to make the finer adjustments in his behavior that most adults 
make. Perhaps he is too impulave, never having become condi- 
tioned to delaying his responses until certain essential cues appear. 
One of the most important parts of the growing-up process con- 
sists in the acquisition of inhibitions, of becoming conditioned 
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not to react in the simple and direct fashion immediately prompted 
by one’s bodily needs as the child does, but to wait for something 
else. This, it may be repeated, is just as active a state for the 
individual as any other. The outsider may not be able to observe 
the response of the trained poker-player who sees four aces in 
his hand but this fact does not mean that the player is not re- 
sponding. He has learned a different pattern of response. Tlie 
untrained child or animal when hungry will snatch instantly at 
any food in sight; the civilized adult delays his eating until certain 
rituals have been completed. He does not take his place at the 
table until his companions are I'eady; he unfqlds his napkin at 
the start of the meal, though he will probably not make active 
use of it until later. He does not spring at the waitress and snatch 
the food from her, even though he may know that he is physically 
capable of getting it a little sooner by such' means. If he has been 
reared in a religious household he may wait for grace to be said; 
in any case he will probably pass food to others before helping 
himself. Any of us can testify that inhibitions of this kind are 
as positive forms of behavior as any other, and that under some 
circumstances, at least, they involve a distinct effort of will. 

Since the days of Rousseau “ and perhaps even earlier there 
has existed a fairly widespread idea that the ordinary customs of 
society are of necessity “artificial” and tliat the “natural man” 
is he who fails to conform to society’s rules. Enough has perhaps 
been said to show the fallacy in such a point of view. Nothing 
in tlie nature of man is more fundamental than his ability to learn. 

^“Rousseau, a French philosopher who was much interested in social 
theory, published in 1762 a book called fynlle which outlined what he re- 

f arded as an ideal system of education. The hero, a fictitious child called 
mile, was said to have been brought up under the most primitive con- 
ditions possible and with a minimal amount of formal training and re- 
straint. He was wholly a “child of nature,” guided only by nature’s rules. 
This state of complete freedom was continued until the age of ten or clever; 
years, after which he was returned to society, unspoiled by the artificiali- 
ties of ordinary childhood education, ready, after a short period of acquir- 
ing some of the more formal arts of civilization, to take his place as a 
leader of men and a reformer of society. Rousseau’s theories were dictated 
largely by rebellion against what he correctly regarded as a decadent social 
condition in which, at least among the upper classes, attention to form had 
taken precedence over almost everything else and children of tender yeaw 
were expected to show all the social graces so prized by their elders. It is 
perhaps unnecessary to add that Rousseau had no children of his own and 
had little or no association with those of others. 
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Societies differ, and the man reared under the influences of one 
form of culture will not develop the same patterns of behavior 
as one brought up under other circumstances. Each learns accord- 
ing to the conditions provided for his learning, and their differing 
manners and morals furnish the best possible evidence that each 
is a “natural man.” The scholar or the man-about-town is in the 
final sense no less a product of nature than is the savage. Within 
the limitations set by his endowment, each mirrors the specialized 
conditions of his own particular rearing. 


MORE ABOUT HOW WE LEARN 

E. R. Guthrie. The Psychology of Learning (New York, 

Harper and Bros., 1935), pp. 258. 

The chapter you have just read tells only a very small part of the 
story of the learning process. Many of the things that psychologists 
have found out about it arc not even mentioned. As a matter of fact, 
die literature on this topic is so extensive that even a moderately com- 
plete summary of it would fill a fair-sized encyclopedia. To some 
extent this is due to a fact of which even, the beginning student should 
be aware,' namely that there is as yet no general agreement among 
psychologists as to the precise mechanisms by which behavior is modi- 
' fied. This does not mean that there is serious question about the facts 
of learning as these can be objectively seen; the disagreements have 
to do with the more theoretical explanations of these facts. The ad- 
vanced student will want to learn more about these differing opinions 
and points of view, but before this task can be profitably undertaken, 
the principles of learning as shown in actual behavior must be Imown. 

The little book named above provides a clearly written and far 
more detailed account of the process of behavior-modification through 
associative learning (conditioning) than has been given in this chap- 
ter. It takes up such questions as the time factor in learning, which is 
a matter of much importance to all busy people. It tells how responses 
become more generriized or more specific and the effect of repeti- 
tion and of the reinforcement of responses through emotional associa- 
tion. It describes the conditions that make for quick forgetting or long 
retention and the effects of reward and punishment. It compares the 
progress of a learner who knows what it is that he is trying to master 
with that of one who is working in ignorance of his god. It shows 
how one’s perception of the stimulus and his train of ideas associated 
with both the stimulus and the response change as learning progresses. 

Your university library can probably provide you with a copy of 
this book. You will find it well worth reading. 
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The Normal Course of Human Development 




Chapter VIII 


THE PERIOD BEFORE SPEECH: 

I. BASIC DRIVES AND EMOTIONAL 
REACTIONS 

Since development is a continuotts process, is there 
any justification for dividing it into separate stages 
for purpose of study? Explain. 

What are some of the tmin features that characterize 
the reactions of young infants to internal and ex- 
ternal sthmili? 

What three types of reaction are of particular impor- 
tance in the genesis of emotional responses in the 
infant? 

What arc the main points of difference between the 
Moro reflex and the startle pattern? Should either 
of these be identified amth the emotion of fear as 
the child experiences it after infancy? Explain. 

What general conditions facilitate the onset of sleep? 

Why is it usually hard to identify the emotions of the 
young infant? Of the adult? What would you 
regard as the approximate age-period at which 
the interpretation of the signs of emotion in others 
is likely to be most successful? 

What is meant by the “evolutionary theory of emo- 
tional behavior” and what two men were largely 
responsible for its fonmilation? 

How does the child learn to identify and natne his own 
emotions? 
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What is the J mnes-Lange theory of emotion? To what 
extent does this theory conform to the develop- 
mental view of emotions as ^^conditioned cortical- 
thalamic responses" set forth in this chapter? In 
what respects does it seem inadequate? 

What is the autonomic nervous system? How does it 
function in emotion? What is its relation to the 
cetitral nervous system? 

What are the three main divisions of the autonomic 
nervous system? Which of these divisions is espe- 
cially active during the more violent emotional 
reactions. What pair of endocrine glands has a 
similar function? 

Describe the interaction of the optic thalamus and the 
cerebral hemispheres in emotion and give an ex- 
ample from your own experience of behavior 
resulting when one or the other temporarily 
assumes the dominant role. 

Do you agree with Kant that the “man of pure 
reason” is the ideal toward which humanity should 
strive? Give reasons for your answer. 

What are some of the main principles to be observed 
in guiding the emotional development of children? 

PHASES OF HUMAN DEVELOPMENT 

« 

Within two or tlirce days after birth the grosser effects of birth 
trauma have usually disappeared, and by the end of ten days or 
two weeks physiological adjustment to the new. life has been 
pretty well accomplished. In most cases the birth weight has 
been regained by this time, the processes of digestion and assimila- 
tion of food are fairly well established, and if the child has been 
well managed the beginning of adjustment to the daily routines 
of life can already be seen. He sleeps for longer periods dtiring 
the night and stays awake for longer periods during the day. He 
is more likely to awaken when it is nearly time for him to be 
fed. So early in life does habit begin to operate! 
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Under normal conditions, therefore, we may safely look upon 
the first two weeks as marking the end of the neonatal perio d 
of reco very from birth injury and of physic al adjustment to the 
new cond itions of life. From t his time on the child’s mental and 
^ physical growth will proceed along lines that in many respects 
are continuations of the course laid down before birth, but that 
also reflect the new conditions under which he is now living. 
Although this growth is steady and continuous, without marked 
changes or sudden advances from one well-defined stage to an- 
other, there are nevertheless a few landmarks along its course 
that we may use as convenient reference points for dividing our 
account of human development into periods that make it easier 
to study. The division used here is arbitrary. No attempt has 
been made to keep the periods of equal length or to adhere to 
any one principle in deciding when a division should be made. 
In some cases a physical or physiological factor serves as the 
dividing line, in others a menti or intellectual factor; in still 
Others common educational practice or social custom has deter- 
mined the division. Practical justification for this seemingly hap- 
hazard system of classification is found in the fact that the 
individual functions as a whole and that a change in any factor 
which affects his growth and behavior along one line will also 
affect him along many other lines. Children do not grow physi- 
cally one day and mentally the next, while the third day is re- 
served for education and social contacts. Growth of all kinds 
takes place simultaneously. Behavior is determined by the inter- 
action of the basic laws of growth with the particular combina- 
tion of circumstances under which growth takes place. So, 
whether we divide the life of an individual on the basis of such 
internal factors as physical growtli, mental development, and 
social traits or upon external factors such as education or social 
experience makes less difference than might at first be expected, 
for all these processes are going on together and each affects 
all the rest. 

However, if one is studying a particular aspect of development, 
its saUent points can be brought out most cleairly if the division 
into stages is based upon events that are particularly conspicuous 
or important for the field studied. For this reason the anatomist 
is likely to divide life into periods of slow or rapid physical 
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growth, while the educator finds it more useful to employ school 
grades. The psychologist who is interested in total behavior finds 
that major changes are sometimes introduced by things that are 

'^done to the child, such as sending him to school for the first 
time; sometimes by growth changes that occur in die child, 
such as the acquisition of walking or speech, or the onset of 
puberty. Thei’e is no real inconsistency, therefore, in using such 
apparently diverse facts as these for marking off the course of 
development into stages that have certain aspects more or less 
peculiar to themselves, for both internal and external events have 
psychological importance for the behavior of the individual. Wc 
may note, however, that the internal changes which come with 
growth and development are most conspicuous during childhood 
and youth, while phases of adult life arc most readily set off by 
such events as the completion of college, choosing a career, mar- 
riage, and parenthood. 

^ Development during infancy proceeds at so rapid a rate and 
involves so many fundamental changes in abilities and behavior 
that any one of a number of conspicuous events might be chosen 
as a dividing point. But it is doubtful whether any other single 
event in the lifetime of the individual involves so many vitally 
important reorganizations of behavior and attitude and opens 
up such a host of new possibilities for learning and achieving as 
does the acquisition of speech. Before speech begins the child 
is confined by the barriers of his own inarticulateness. He is, to be 
sure, not wholly without means of communication. By his posture 
and facial expression, by vocalizations, gestures, and gross bodily 
movements he is able to indicate, though crudely and imperfectly, 
his attitude toward persons and things immediately present. He 
shows desire, affection, aversion, rejection. Some comprehension 
of the language of others also begins before the actual use of 
speech by the child lumself,^ He obeys simple commands, looks 
and waves his hand in the proper direction when asked to point 
out familiar persons or objects, squeals with joy when asked if 
he would like to “go bye-bye.” But all these quasi-linguistic per- 

^Tlie precocious appearance of language comprehension as compared to 
language usage is not confined to the period of infancy. At all ages, the 
former tuns considerably in advance or the latter. Particularly in reading, 
all of us recognize and understand many words that we rarely if ever 
employ in conversation. 
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formances of infancy are clumsy and ineffective when compared 
to the ease and fluency of true speech in which the use of symbols 
takes the place of physical dealings with unwieldy reality. Be- 
cause of the widespread importance of speech in the development 
of the individual, its appearance may be said to mark the end of 
the period of infancy, properly speaking. Although children 
differ, on the average about eighteen months of postnatal life will 
elapse before speech becomes a really useful tool, even though 
the majority of infants begin to use a few words slightly before 
that age. 

SOME BASIC REACTIONS OF THE YOUNG 
INFANT 

It was shown in Cliapter V that the sensory equipment of the 
infant functions in a wide variety of different ways from the 
time of birth. Our basis for assuming that a particular kind of 
stimulation acting upon his sense-organs really affects the child 
is usually not anything that can be observed directly in the sense- 
organ or its accessory apparatus properly speaking “ but a response 
in the child himself, an increase or decrease in the amount of his 
activity or an alteration in its pattern. These changes sometimes 
take the fonn of an increase and gradual extension or diffusion 
of the bodily activity as when the hunger contractions of the 
child’s stomach lead at first to increased restlessness, then to wail- 
ing which, if satisfaction is not attained, gradually increases to 
screaming accompanied by violent kicking and thrashing qf the 
arms with occasional thrusting the fingers into the mouth and 
vigorous sucking. Excitation of the interoceptoi-s by noxious 
stimuli leading to sensations that the adult would classify as 
“unpleasant” (such as pain, hunger, thirst, or under certab con- 
ditions, fatigue “) typically lead to such increase and diffusion of 
bodily activity. 

2 That is to say, in the accessory apparatus peculiar to the sense-organ 
itself. Many of the sense-organs have little accessory apparatus. An exception 
to the rule is seen in the muscles that move the eye or that cause the pupil 
to contract. 

2 A moderate amount of fatigue that is unnssociated with marked activity 
of the ducdcss or endocrine glands normally leads to muscular relaxation 
and sleep. But every one is familiar with the well-nigh uncontrollable and 
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Sometimes the change in activity takes the form of a sudden 
and temporary inhibition of bodily movement as a response to a 
change in the quality of a stimulus. This is not at all the same as 
the relaxation or cessation of movement next to be described. It 
is an active, not a passive state. In its external form, at least, it is 
not unlike the condition that in the adult we call set or attention. 
The muscles do not relax but remain tense; as a matter of fact 
they may even become more strongly contracted. As a rule this 
condition is not long maintained. In the infant its duration does 
not usually exceed a few seconds, but it is easily perceptible to an 
observer. In most cases such a response is occasioned by some 
event in the outside world like an unusual sound, a change in the 
color or intensity of a light, or almost any similar occurrence 
that is not so intense as to be startling. Occasional instances of 
response by inhibition of bodily movements can be seen even 
in the new-born infant. As children grow older the number of 
responses of this type increases rapidly. 

Satisfaction of a bodily need results in temporary cessation of 
stimulation from the group of interoceptors that arc sensitive to 
that particular bodily condition with consequent reduction in the 
total number of stimuli that are acting upon the organism. Since 
activity is a response to stimulation it is but logical to expect 
that a reduction in stimulation should lead to a reduction in 
activity, and this is just what actually happens. If the reduction 
in stimulation is suiEcient, the individual drops quietly off to 
sleep. The healthy infant almost invariably falls asleep after he 
is fcd.Jn ’the normal person of any age, the satisfaction of hunger 
usually brings about a feeling of muscular relaxation, not infre- 
quently accompanied by a tendency to drowsiness. In older per- 
sons, however, stimulation through other avenues is likely to 
prevent the relaxation from passing over into actual sleep. In the 
infant, exteroceptive stimulation, unless fairly intense, is less likely 
to touch off activity .than is interoceptive stimulation, because 
so many of the connections leading from the external source of 


“priddy" resdessness that sometimes comes as a result of extreme fatigue 
or excessive emodonal strain. AH who have much to do with the care of 
children know how hard it is for the overtired child to fall asleep and 
how he tosses about even in sleep. Infants seem paidcularly prone to ex- 
treme fatigue which literally makes them “too tired to sleep.” 
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Stimulation that affects the exteroceptors to the release of energy 
in the muscles must be formed by experiences that have not jet 
taken place.** Accordingly, stimulation that has its roots in the 
basic physiological needs of the organism and for which the 
neurological connections leading to energy release are established 
by the growth process itself predominate for a time over those 
that do not attain full effectiveness without the integration tliat 
comes with meaningful experience. 


SPECIFIC vs. GENERALIZED FORMS OF 
' RESPONSE 

Most persons who have studied the early responses of infants 
to external stimulation have noted two thing^i When a stimulus 
of mediate intensity is experimentally applied, the response 
tends to be most pronounced and to appear most consistently 

«This is another example of -the fact that the intensity of the external 
stimulus does not determine the strength of the response. The latter de- 
pends upon the amount and pattern of the energy-release in the Individual. 
Any stimulus that is capable of arousing a particular response pattern at all, 
arouses it in full, just as a small spark, if it ignites a fuse leading to a train 
of gun-powder produces just as big an explosion as a larger spark could 
set off. The difference lies in the relative probability of arousing the re- 
sponse, not in its magnitude if aroused. However, there is some association, 
though far from invariable, between magnitude of response and intensity 
of stimuli. More intense stimuli may, and under some circumstances do, set 
off additional forms of reaction or release stores of energy that less intense 
stimulation would be powerless to set free. This is not at all the same thing 
as intensifying the reaction already aroused. It does not mean an increase 
in the origiim energy but the addition of new energies not previously re- 
leased. 

The chief factor that determined whether or not a given stimulus will 
arouse a response is thus the condition of the organism at the time. Just 
as a “hair-trigger" mechanism is released by a touch that would be power- 
less to affect an apparatus in a less delicate state of adjusmient, so an or- 
ganism that is in a state of readiness or “set” for responding in a particular 
way is likely to react, (and sometimes very intensely) to stimuli that would 
normally be disregarded. If the organic set is sufficiently intense, the re- 
sponse may even be set off by stimulation that would normally be wholly 
inappropriate. And the strength of the response will be proportionate to 
the organic state— to the need or desire which the response is designed to 
satisfy— rather than to the strength of the stimuli^. If the need is great or 
the desire strong, the threshold of stirtTulation will ordinarily be lowered, 
that is, a weaker stimulus will be sufficient to induce the response than is 
the case when the need or desire is slight. 
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in the part of the body that was stimulated. Secondly, there is 
ususjlly a tendency for this response to spread or diffuse itself 
over adjacefit areas.' A light that is not too bright is more lilcely 
to elicit movements of the eyes than of any other part of the 
body, and movements of adjacent parts such as the head or mouth 
are more likely to accompany the eye-movements than are move- 
ments of the limbs. A light “flick” of the finger on the palm of 
the hand or the sole of the foot of a new-born infant is about 
twice as likely to elicit movement of the limb stimulated as of 
the other limb on the same side, while the likelihood that move- 
ment will occur in either one of the limbs on the opposite side 
of tire body is even smaller." Repeated stimulation, however, will 
in many cases cause the response to appear in other limbs, thus 
affording one more example of the mle of “summation of stimuli.” 

Increased intensity of the stimulus, as is pointed out in the 
footnote on p. 191, is likely to bring a number of responses not 
otherwise observed into play, and thus the apparent association 
between the part stimulated and the part responding disappears. 
A very intense stimulus is lilcely to bring about a response of 
the entire organism, and although this response may have so con- 
sistent a pattern that we speak of it as a “reflex,” it is by no means 
a local response.’’ 

Place the infant of a few weelcs on a firm but moderately 
resilient surface such as a hard mattress. Strike the mattress a 
fairly sharp blow with the fist. The infant’s response will be im- ' 
mediate and fairly uniform. There will be a slight arching of the 
back, frequently accompanied by a twisting movement of the 
body, the head will be thrown bade, and the anus extended 
sharply on either side and then brought together more slowly 

See especially K. C. Piatt, A. K. Nelson, and K. H. Son, “The Behavior 
of the Newborn Infant,” Ohio State University Studies, ContribitAons in 
Psychology, No. 10, 1930. 

“ L. Delman, “The Order of Participation of the Limbs in Responses to 
Tactual Stimulation of the Newborn Infant,” Child Development, 1935, 
d: 98-109. 

^It is necessary to distinguish between those generalized responses such 
as the Moro reflex or the “starde pattern” in which the form of the response 
is so nearly invariable from one case to another that we must regard it as 
a single unitary affair, and the more irregular though widespread move- 
ments of the child’s body that appear to be made up of many independent 
reactions occurring more or less simultaneously. 
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as in an embrace. This is the so-called “Moro reflex.” It is fre- 
quently, though not invariably, accompanied by crying and 
sometimes by a spontaneous appearance of the plantar reflex in 



FIG. 36.— DIFFERENCE RETWEEN THE MORO REFLEX (A) AND THE 
STARTLE PATTERN (B) IN INFANCY 


which the toes are first spread out fan-wise and then curled 
inward.® The Moro reflex has attracted the attention during recent 
years of a number of psychologists and neurologists who regard 

®A very complete description of the Mora reflex is given by Myrde 
McGraw in Amer, J. Dk. of Chtld^ 1937, S4: *40-23 The difference be- 
tween the Moro reflex and the “startle pattern” that appears at a later age 
have been summarized by WiDiara A. Hunt and Carney Landis in Psychol. 
Rev,, 1938, 45: 267-269. A number of behavioral responses that frequently 
accompany each of these responses have' been described by F. M. Clarke, 
W. A. Hunt and E. B. Hunt in /. General Psychol,, 1937, 17: 398-402. 
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it as a sign of cerebral immaturity. It normally disappears at about 
the age of four months, after which it is replaced by a different 
form of response Imown as the “startle pattern,”® which per- 
sists throughout life. Both the starde pattern and the Moro reflex 
which precedes it can be elicited by almost any type of sudden; 
intense stimulation. A loud sound lilte that made by striking a 
metal bar or by a revolver shot is the stimulus most often used. 
A sudden disturbance of the bodily equilibrium by jerking the 
sheet on which the child is lying, strikmg the mattress as de- 
scribed above, or suddenly dropping the child a few inches on- 
to his bed will usually elicit the response, or a sudden puff of 
cold air or a dash of cold water may do so. 

Until recently no clear distinction between the Moro reflex 
and the startle pattern was made. Because the same kind of stimuli 
that released the Moro reflex in early infancy would elicit the 
startle pattern later on, and because each is of such short dura- 
tion that its details cannot easily be seen by the unaided human 
eye, it was customary to use one general term for both. Following 
Watson^® the expression most commonly employed was “the 
fear response.” But the use of exceptionally high-speed iiiotion- 
picture cameras with slow-motion projection have made it pos- 
sible to examine these responses in detail and to demonstrate 
beyond reasonable doubt that the two are different. The startle 
pattern is a far more rapid response than the Moro reflex, and 
it is almost exactly reversed from it in form. The muscles of the 
body are contracted instead of being expanded as they are in 
the Moro reflex. The shoulders are hunched forward, the abdomen 
drawn in, the knees and elbows bent and the fists clenched. (See 
Figure 3d.) 

The study of these two forms of reaction to the same stimuli 
are of interest to us for at least two reasons. From the standpoint 
of experimental technique it shows once more how the inventive- 
ness of the scientist can overcome the limitations of his perceptive, 
faculties. The student of behavioral mechanics is impressed by the 
discovery of a complex reaction that passes through two such 
clearly defined stages as those here described and that, once in its 

® Carney Landis and William A. Hunt, The Startle Pattern (New York, 
Farrar and Rinehart, 1939), pp. x-i68. 

See pp. 179 and 197, 
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final form, remains apparently unchanged by any of tire vicis- 
situdes of human life.’^^ Experience may modify the conditions 
under -which it appears, for it is subject to the usual principles 
of conditioning, but its pattern follows the all-or-none rule. 

Another question that has aroused much intei*est among pres- 
ent-day psychologists has to do with responses to frustration. 
What happens when activity is interfered with.? And what light, 
if any, can the behavior of the infant throw upon the responses 
of the older person to frustrating conditions? 

Once set olf, energy must find some kind of outlet. The stimu- 
lation of the interocepters by a single hunger contraction releases 
a given store of muscular activity in the child. He kicks, cries, 
and waves his arms about. If the state of hunger is well estab- 
lished, further contractions will occur at sufficiently frequent 
intervals to keep the activity going either until the intake of food 
puts' a stop to further stimulation or until the stored-up energy 
is so depleted that activity can no longer be maintained at its 
former level. Tlie baby, we say, becomes too tired to cry any 
longer. 

We now see why restriction of a child’s activity produces the 
effect that so often appears. What we have is an overflow of the 
released energy into behavior systems that. were formerly not 
involved or involved to a much smaller extent. The child whose 
leg movements are restrained expends the energy that formerly 
went into Peking by more violent movements of other parts of 
the body. He cries more loudly, twists and squirms, and thrashes 
with his arms. Moreover, the restraint itself, particularly as he 
grows older, acts as a new stimulus that can arouse activity in its 
o-wn right. The child fights against restriction of his movements 
even though his acti-vity before the constraint was imposed was 
so slight that the interference is just barely great enough to be 
felt. And this reaction is not confined to the striped muscles but 
extends to the internal organs and glands. The heart beats more 
rapidly, and the pattern of breathing is changed. There is in- 
creased flow of blood to the surface of the body, especially to 
the head and face, which take on an “angry” flush. 

It has been, sho-wn that the form of the startle pattern, once It has be- 
come established, is practically unrelated to sex, age, race, home background, 
etc., and is the same among uncivihzea as among civilized persons. 
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Thus we note that either by direct observation or by the sup- 
plementation of observation through the use of appropriate in- 
struments, a number of rather clearly differentiated responses can 
be observed, even in the young infant. First of all there is sleep, 
which is a recuperative mechanism apparently occurring when- 
ever the combined effect of internal and external stimuli becomes 
too weak to arouse fully coordinated activity.^® Sleep is facilitated 
by both internal and external factors which make, on the one 
hand, for a reduction in the number and intensity of the stimu- 
lating conditions and on the other hand for the reduction of sen- 
sitivity to stimulation on the part of the organism. The infant 
who is untroubled either by hunger or colic, and the older child 
or adult who can add an undisturbed mind to the blessings of 
food and good digestion fall asleep more readily because of the 
comparative absence of internal stimulation. For similar reasons, 
sleep comes more quickly if exteroceptive stimuli arc reduced. A 
quiet, darkened room is more conducive to sleep than a noisy, 
lighted room. Within limits, fatigue is also conducive to sleep, 
apparently because the accumulation of waste products in the 
blood has the effect of reducing the organism’s sensitivity to 
stimulation. 

Awake, the most chai’acteristic behavior of the infant is com- 
monly described as generalized physical activity. Actually, this 
is nothing more than a blanket term under which we include all 
the manifold squirming and lacking, crying and burbling, turn- 
ing of head and eyes and waving of arms that occur without 
specified order as responses to the varied incidental stimuli to 
which the child is constantly exposed. Against this background 
of alternating periods of sleep and activity, a number of special- 
ized reactions appear that serve as a matrix from which more 
elaborated patterns will later develop. Of these, three deserve 
special mention: (i) inhibition of activity as a response to changes 
in quality of stimuli, (z) resistance to interference with activity 
that is already under way, and (3) the Moro reflex, followed at a 
later age by the startle pattern as a generalized, patterned response 

Neither cerebral nor somatic activity is completely suppressed during 
sleep. We dream, a'nd we also toss about to a greater or smaller extent. But 
the movements of our bodies are not adapted to the content of our dreams; 
even in the sleep-walker the adaptation is not complete. 
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to any stimulus that is sudden and intense. In the first of these 
we may trace the nucleus of the phenomena that at a later age 
we call “set” or “attention”; the second holds the germs of anger; 
the third is allied to fear. Less clear in early infancy but becoming 
very evident later on are indications of pleasure on the part of 
the child when the sensitive or “erogenous” zones in the skin 
are stimulated by strolcing or patting or by “cuddling” the child 
in the arms. These responses, however, are less uniform from 
child to child and are rather later in appearing than those pre- 
viously mentioned. They are assumed by many to constitute the 
basis for the “love” response. 

Viewed from the heights of adult achievement, these blind, 
feeble responses of the young child may seem trivial, unworthy 
of the careful study they have received or of the space that has 
here been devoted to their description. Neither of these verdicts 
is sound. They are important, not only because they lie so near 
the beginning of the stream of responses that constitutes the per- 
sonality, but because they serve as indicators of the direction 
of its flow. But we may well ask whether there is warrant for 
speaking of them as “emotions” in the sense that we are accus- 
tomed to use this term, even though a majority of the psycholo- 
gists of twenty years ago would have had little hesitation in doing 
so.“ Evidently the question hinges, at least in part, upon what 

B. Watson, an American pJychologist whose most important work 
was done at Johns Hopidns University and who is famous as the founder 
of the system of psychological thought known as “behaviorism” (see p. ^B) 
believed that the first emotional responses of the infant come into existence 
just as his arms and legs do, because it is the nature of the human organism 
to grow and develop in that way. Their existence in the young child is a 
necessary consequence of the fact that he developed from a fertilized hu- 
man ovum within a human uterus under at least approximately normal con- 
ditions. Watson’s experiments with infants led to the rather do^atic 
assertion that there are tliree— and only tliree— “basic emotions,” which he 
called “fear,” “rage," and “love.” All three, so he asserted, are present in 
the normal infant at birth and can be readily distinguished from each other 
by a competent observer. Actually, however, as we have seen, the distinc- 
tions are not so easy to make as Watson thought and his own accounts of 
the reactions do not agree with those secured by the more refined methods 
of the modem experimenter. Watson’s account of the “fear” response is 
a mixture of the components of the Moro reflex and the startle pattern, 
which is understandable enough, since he did not distinguish between the 
two. His description of the “anger” response is far more specific than that 
which most modern investigators have been able to elicit as a response 
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we are to include under this term. But since definition implies 
description, other and more specific questions at once arise. By 
what means do we identify emotion in ourselves and in others? 
How are the different emotions distinguished from each other? 
And by what processes do the relatively uncomplicated emotional 
responses of young children become elaborated into the highly 
complex forms that appear later on? As we saw in an earlier 
cltapter, the principles of conditioning provide a partial answer 
to the final question, though we shall have to amplify this concept 
to some extent in order to account for some of the later develop- 
ments. But what of the earlier questions? 


HOW WELL CAN WE INTERPRET THE EMO- 
TIONAL RESPONSES OF OTHER PEOPLE? 

The experiments of the Shermans and others have demon- 
strated that it is not easy to interpret the behavior and facial 
expression of the young infant. Widiout the aid of special record- 

to restriction of bodily movement in the very young infant. Moreover, 
Watson does not sufficiently stress the point that unless movement is 
actufllly in progress, holding the child’s arms or legs is not likdy to iinve 
any effect at all. Watson’s third “emotion” which he called “love” is hard 
to demonstrate in the young infant, because it is almost impossible to sepa- 
rate the stimulus itself from temperature changes, simple tactile effects, 
and so on. Moreover, many of the responses enumerated by Watson (such 
as smiling, gurgling and cooing) do not fall within the repertoire of the 
very young infant. 

That the three forms of “emotional” reaction described by Watson are 
not so easy to recognize as he claimed has been neatly demonstrated by 
Sherman (/. Camp. PsyohoL, 1917, 7: who showed motion pictures 

to some observers in tiieir complete and normal sequence, to others in in- 
complete form with the parts showing the administration of the stimuli 
removed so that only the responses of the subjects remained, and to still 
other groups in wrongly assembled form with each set of stimuli Mowed 
by the responses to some' other set. He found that under these conditions 
neither trained nor untrained observers showed better Aan chance agree- 
ment in their attempts to name the “emotions” indicated by the behavior 
of an infant a few hours old who had just been pricked by a needle, one 
who had been dropped a few inch® on to a pillow, one whose feeding 
had been delayed, and one whose bodily movements had been restrained 
by holding the arms at the side. The “emotions” named were those judged 
appropriate to the stimulus (if one had been shown). The behavior of the 
infants seemed to have litde to do with the judgment of the “emotions” 
they were presumed to be eiqieriencing. 

^*See footnote above. 
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ing instruments, even such relatively fixed and uniform reactions 
as the Moro reflex or the startle pattern may escape recognition- 
Nevertheless, though it may be well-nigh impossible to tell from 
the behavior of a crying baby two weeks old whether he is 
afraid or angry, hungry or suffering from stomach-ache, as he 
grows older his emotional behavior soon begins to take on definite 
patterns that enable us to classify his reactions with a fair degree 
of assurance. (See Figure 37.) It is unnecessary here to giv.e 



FIG. 37.— DIFFERENTIATION OF EMOTIONAL BEHAVIOR WITH 
ADVANCING AGE 

A, The baby is certainly unhappy, but it is hard to say whether he is 
hurt, an^ry, or afraid. B. The child of two shows a more distinct pattern 
of emotionsil behavior. Even from the single photograph one can be fairly 
sure that anger, resentment, or disappointment is present. (Photographs 
by Roy Coin and Doris E. Wright.) 

elaborate descriptions of the differences between tlie way children 
or older people behave when they are angry and the way they 
behave when frightened, jealous, happy, sad, expectant, resentful, 
or disappointed. Every one has observed these reactions. It is true 
that the behavior shown under such conditions is not so fixed 
and invariable that no one can mistake it. Many experiments have 
been carried out which show that people often disagree when 
they attempt to decide just what emotion some one else is ex- 
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periencing, particularly -when they are asked to make their judg- 
ments on the basis of some limited part of the whole behavior 
pattern such as a single photograph— a method that has been used 
in a number of experiments. Moreover, as people grow older they 
learn to be fairly clever at concealing their feelings and feigning 
others when social custom makes it desirable for them to do so. 
Little children display their emotions more openly, and for this 
reason it is often easier to judge their real feelings than is the case 
with adults. 

Even though we sometimes make mistakes, upon the whole we 
are able to tell what emotions our friends are experiencing with 
a great deal better than chance success. Although people have 
their own individual ways of showing their feelings which differ 
somewhat from one person to another, there is still a good deal 
of similarity in the emotional patterns shown by people of all 
ages and races. 

This general similarity of emotional pattern has aroused much 
discussion during the past half-century. In 1872 Darwin^' and 
Spencer simultaneously expressed the point of view that the 
emotional behavior of human beings has an evolutionary origin, 
and that many of the apparently unserviceable acts shown under 
strong emotion are merely survivals of actions that had a useful 
function in a more primitive state of existence. For example, the 
uncovering of the canine teeth so often seen in anger or sneering 
was said to be a survival from the time when our prehuman 
ancestors did much of their fighting with their teeth. Frowning 
is explained as a residual effect of an action originally useful in 
shielding the eyes from the direct rays of the sun during fighting 
when clear vision is most essential. Certain other forms of emo- 
tional expression Darwin was inclined to trace back to the infancy 
of the individual rather than the infancy of the race. Shaking 
the head as a sign of denial or unwillingness is an act that appears 
early in most children and is continued throughout life. Darwin 
ascribed this to the survival of a habit formed during the nursing 

Charles Darwin, The Expression of the Emotions in Mm and Anvmds 
(London, John Murray, 1872), 

“Herbert Spencer, Principles of Psychology, Second Edition, Vol II, 
(New York, D, Appleton-Century Co., 1872) . 
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period "when turning the head to the side was the natural way 
of rejecting unwanted food. 

Many other examples might be cited, but the above will serve 
as illustrations. They are not always convincing. While the rela- 
tionship to infantile experience seems more in keeping with 
known facts than the arguments from the history of the race, 
neither explanation seems adequate to account for all that takes 
place. 

In opposition to the point of view which stresses die similarities 
in the emotional behavior of different persons and considers that 
these reactions arc for the most part native and unlearned, with- 
out, however, denying that they may be to some extent modified 
by experience and inhibited or feigned at the will of the indi- 
vidual, is a more modern idea that emphasizes the differences in 
the way the same emotions are shown by people of widely dif- 
ferent social experience and ascribes the origin of these behavior 
patterns chiefly to early imitation by children of the behavior 
of others, together with their tendency to repeat actions that 
bring them approval or indulgence and to refrain from those of 
which the results are unpleasant. Emotional behavior, according 
to this point of view, is almost wholly learned during the lifetime 
of the individual. The particular patterns by which fear, anger, 
jealousy, and so on are expressed are not the native results of 
continuing maturation but are acquired by experience. 

As in many similar points of controversy, the truth probably 
lies somewhere between the two extremes. It is a considerable 
strain upon one’s credulity to accept the idea drat the crying 
wliich appears as an accompaniment of pain or discomfort within 
the first hour of life has been learned either by imitation or 
riirough reward and punishment, though most of us are agreed 
that the child who finds that crying is a means of getting attention 
under almost any circumstances soon learns to resort to crying 
in situations in which the one who has found it a less effective 
weapon would remain quiet. And if crying as a form of emo- 
tional behavior can occur without training, tliere seems to be 
no logical reason why frowning, kicldng, striking, running away, 
smiling, sneering, stamping, and so on throughout the long list 
of reactions that appear one after another may not also be the 
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unlearned results of maturation, although, as we have seen in 
the discussion of conditioning, their occurrence under particular 
ckcumstances may be determined by experience. As age advances, 
imitation and social custom undoubtedly play an increasingly 
important part in fixing their exact pattern. An important sign 
of emotional maturation is to be found in the bringing of these 
unlearned emotional reactions under voluntary control. 

We are able to identify emotions in others, tlien, on the basis 
of certain patterns of behavior' which are their normal accom- 
paniments and which differ somewhat from one emotion to an- 
other. Like most of the other basic belravior patterns, the major 
features of emotional reaction are the unlearned products of 
maturation. At birth only the broad outlines of these patterns 
are present, but as age advances finer details emerge. Long before 
the end of childhood, the external evidences of most, if not all, 
of the emotions experienced by the adult appear In recognizable 
form. With increasing maturity these external signs are brought 
more and more under the control of the individual, and as a 
result many of the more primitive forms of emotional behavior 
are likely to be inhibited or modified, which makes them harder 
to identify. 

As a result of very intensive observation of about 6o infants 
over a period of several months. Bridges came to the conclu- 
sion that during the first two years, at least, there is so much 
similarity from one child to anotlier in respect to the order in 
which the behavioral signs by which we judge the Idnd of emo- 
tion that a child is experiencing put in an appearance, that it 
becomes possible to draw up a Idnd of general chart, or schema, 
showing the ages at which they most commonly appear. (See 

IT Further evidence of the unlearned character of many of the physical 
signs by which emotions are recognized in others is to be found in the 
behavior of children who are cut off from many of the ordinary oppor- 
tunities of learning by reason of sensory defects, I have described the be- 
havior of one such child, a little girl of ten who had been totally .blind and 
deaf from birth. Although imitation of the behavior' of others was out of 
the question in her case, nevertheless her reactions under conditions that 
would be expected to arouse such emotions as fear, anger, or pleasure 
showed amazing fiddity to the classic descriptions of emotional behavior. 
Cf. “Expression of the Emotions in a Deaf-blind Child,” J. Abnorm. and 
Soc. 'Psychol,, 1932, 27; 328-333. 

M. B. Bridges, “Emotional Devdopmcnt in Early Infancy,” Child 
'Dev., 1932, 3: 324-341. 
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Figure 38.) It will be noted that Bridges has named the responses 
from the standpoint of the child who is (presumably) experi- 
encing them, rather than from the standpoint of what the observer 
actually sees. This is less haEurdous at the older than at the 
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FtG. 38.— bridges’ scheme of emotional development 

DURING INFANCY 


By the age of three months, the primitive excitement which is observable 
at birth has differentiated into the two contrasted states of distress and 
delight. The distress pattern later differentiates further into fear, disgust, 
and anger, along with the more primitive pattern of simple distress. By the 
age of twelve months, elation and affection as well as simple delight can 
be distinguished on the positive side of the emotional picture, and in another 
half year a distinction can be observed between affection for adults (A.A.) 
and affection for children (A.C.) At the same time a further division of the 
distress pattern can be seen with jealousy (Je.) coming in as something 
distinct from ordinary distress. By the age of twenty-four months, a dis- 
tinction can be made between the high-pitched emotional fervor of delight 
and the more stable emotion known as joy. (Reproduced by permission of 
the author and the publishers from “Emotional Development in Early 
Infancy,” by K. M. B. Bridges, CJjUd Dev., 1932, 3: 324-341.) 


younger ages, but it may have something to do with the fact that 
the only emotion (regarded as a personal experience) that she is 
able to impute to the new-born infant is that of a generalized 
excitement. Yet, as we have seen, even at birth the behavioral 
repertoire of the child is fairly extensive. 
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HOW WE LEARN TO IDENTIFY OUR OWN 
EMOTIONS 

Can the mechanisms simple conditioning account for the 
way we feel in emotion as well as for the way we act? 

In a direct and literal sense, the answer is, of course, “No.” 
But in another sense, tlie idea is not as foolish as it may sound. 
For the infant, like the older person, receives “reports” from his 
own body, i.e., he has Idnaesthetic sensations to which be re- 
sponds. He “feels” the movements of his body although he has 
not yet learned to know what these sensations mean. He also 
feels certain movements of his internal organs, though in him 
as in older persons, visceral sensations are not well localized and 
many of them are not felt at alL“ Nevertheless, movements such 
as were described on pp. 192-195 must be accompanied by sen- 
sations from within the child’s body as well as by perceptions of 
accompanying events outside his body. The child hears the pistol 
shot, perhaps secs die flash and the smoke that follows it, and he 
feels the involuntary jerk of his body. So far all this is automatic. 
We can scarcely call it “fear,” for such a term implies more than 
we dare suppose exists at this stage. It is a reflex, occurring be- 
cause of neural connections that are as essential and ba.sic a part 
of the child’s equipment for living as is the contraction of the 
pupil of the eye when exposed to strong light. And the important 
thing about it is this. The sensations from stirmli ^without and 
within the child's body are occurring sinadtaneously , and so in 

10 Contrary to popular opinion, which assumes that the inside of the 
body is more keenly sensitive than the outside, the viscera have relatively 
few sensory nerve-endings. “VVe are unaware,” says Cannon, “of the con- 
tractions and relaxations of the stomach and intestines during digestion, of 
the rubbing of the stomach against the diaphragm, of the squeezing motions 
of the spleen, of the processes in the liver— only after long search have we 
learned what is occurring in these organs. Surgeons have found that the 
dinientary tract can be cut, torn, crushed, or burned in operations on the 
nnanesthetized human subject without evoking any feeling of discomfort. 
'We can feel the thumping of the heart because it presses against the chest 
wall, we can also feel the throbbing of blood vessels because they pass 
through tissues well supplied with sensory nerves, and we may have ab- 
dominal pains, but apparently because there are pulls on the parietal peri- 
toneum. Normally die visceral processes are extraordinarily undemonstra- 
tive.” From W. B. Cannon, Bodily Changes in Fain, Hunger, Tear and Rage, 
Second Edition, Revised (New York, D. Appleton-Century Co., 1919). 
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the course of time not only the essential aspects of the external 
stimulus— in this case the loud sound— but other commonly asso- 
ciated features become tied ih with it. There is the sight of the 
pistol, perhaps of the person who fired it. And finally, as the 
child grows older, there is the word that stands for all these 
increasingly complicated feelii^ and experiences. Fear! Now he 
knows it for what it is. He can call it by its name. 

Conditioning, associative learning, thus not only provides us 
with an explanation of the way by which emotional reactions 
become attached to new stimuli but also tells us how we learn 
to identify and to name the emotions we experience. Of course 
the sensations involved are very complicated, and the older the 
child grows, the more he learns about the world and its workings, 
tlie more complex and varied do his reactions become. All sorts 
of sensations, not originally present, enter into tlie total and 
become an integral part of it. There is the tingling of the muscles 
in anger that he has learned not to carry over into blows; the 
feeling of great effort, as if against an actual backward pull upon 
the body, when moving toward something of which he is afraid. 
All these and a vast number of other associated feelings, taken in 
connection with the associated processes of knowing and under- 
standing which change the nature of the stimulus from something 
alarming to something interestii^, from something to be loved 
and petted to something to be destroyed or avoided, together 
constitute the basis for the conversion of the reflex response of 
the infant into the emotional experience of the adult. 

THE JAMES-LANGE THEORY OF EMOTIONS 

During the last quarter of the nineteenth century, William 
James in America and Carl Lange in Denmark independently 
formulated a theory of emotion that will seem far less audacious 
to the modern reader than it did to the psychologists of that date. 
Actually the theory is not so very different from the account 
given above. It differs from it only in that it identifies the emotion 
with the bodily sensations, whereas the point of view taken here 
is that this conception of emotion is too limited. We learn to 
name our emotions, it is true, by associating such sensations with 
the stimuli that led up to them and with the verbal sounds made 
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by others when tliese conditions were experienced.*“ But the sen- 
sations alone do not “make” the emotion. The startle pattern, 
with its accompanying sensations from the muscles and viscera 
is not the same as real fear, even though it is its frequent accom- 
paniment. Many persons will continue to start every time a pistol 
is fired, even though they know quite well that it is only their 
best friend shooting at a mark. Real fear is more complicated 
than that. 

Although the theory that emotion is notliing more than the 
perception of organic sensations is commonly accredited to James 
and Lange, since they were tile first of the modern psychologists 
to formulate it clearly, its origin goes back much further. The 
idea is suggested in the writings of Aristotle and Plato; St. Thomas 
Aquinas states that the bodily feelings are an essential part of 
emotion, though he is not, apparently, willing to assign them the 
entire r 61 e; Descartes in i64<S and Malebranche in 1672 stated 
the theory almost, if not quite, as explicitly as either James or 
Lange, and it is given in more or less detail in the writings of 
many of the earlier philosophers and physiologists. It is a theory 
with which every student of pychology should be familiar, not 
only because of its importance in the history of scientific thought 
but because of the many brilliant experiments that have been 
stimulated by it and the thought-provoking discussion and criti- 
cism that it has awakened. As a result of all this, another link 
has been welded in the chain that unites psychology to physioL 
ogy, a union from which much of our future knowledge seems 
l^ely to come. 

BODILY MECHANISMS CONTRIBUTING TO 
EMOTIONAL RESPONSES 

In Chapter IV a brief account of the development and struc- 
ture of die central nervous system was given. This system, it 
will be recalled, is made up of the brain, the spinal cArd, the brain 
stem and the nerves that are connected with them. Many people 
think that this system includes the entire nervous me chanism 

‘‘o See the discussion of tlie acquisition of speech in Chapter XL 
stSw lei pasiions de Pdme. 
la recherche de la verite. 
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of the body, but that is not the case. There is another set of 
nerves, called the autonomc nerves, that originate for the most 
part in a series of ganglia (that is, clusters of cell bodies) that run 
alongside the spinal column. However, in some cases the cell 
bodies are found within the organ whose function they activate 
or inhibit; this is the case in the heart and in the stomach. In the 
head and in the lower pelvic region, the ganglia are placed near 
the organs yrhich'the nerves supply. 

The autonomic “ nervous system is so called because it con- 
trols the actions of the smooth muscle fibers of the internal organs 
over which we have but little voluntary control. Its nerves run 
to the stomach, the intestines, the heart, the lungs, the walls of 
the blood-vessels, the ciliary muscles that dilate or contract the 
pupils of the eyes, the sweat-glands, the liver and other viscera, 
and the ductless glands themselves. It maintains its connection 
with the central nervous system by means of a series of neurons 
with cell bodies in the cord and in the brain stem that send their 
axons out to the autonomic ganglia and make synaptic connection 
with them. Thus, although it is able to carry on its everyday 
functions of regulating the vital processes of the body widhout 
the direction of the bram, the autonomic system is nevertheless 
capable of being influenced by brain action, by thoughts, ideas, 
associations. The student at the start of an important examination 
may turn pale and perspire; his breath may come quickly and 
his heart beat faster. All these physical symptoms are the direct 
result of the action of the autonomic nervous system which com- 
prises the motor channel through which events in the brain arouse 
activity in the smooth muscles and glands. So the autonomic 
nervous system is connected at all points with the central nervous 
system and works along with it. It should not be thought of as 
an independent organization of neurons. 

The fibers that connect the autonomic ganglia with the central 
nervous system do not ’leave the cord in a regular unbroken 
series but are divided into three distinct groups: (i) an upper 
group that has its origin in the brain stem and is known as the 

Autonomc means “self-governing” or “(relatively) independent,” but 
as will be seen the term is only partially appropriate; for although the 
autonomic nervous system sometimes works independently of tlie central 
nervous system, it does not always do so. 
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cramal division, (2) a middle group that runs out from the 
thoracic and the upper lumbar regions of the cord and is known 
as the sympathetic division, and (3) a lower group that emerges 
from the sacral part of the cord and is called the sacral division. 

The cranial division of the autonomic system is particularly 
concerned with the process of digestion, the movements of the 
stomach, the secretion of saliva and of gastric juice. By its action, 
too, the pupil of the eye contracts and the heart rate is slowed. 
All this goes along with a calm, relaxed, organic state. The baby 
who has just been fed drops peacefully off to sleep. When the 
child who is “hungry and cross” is given food, the crossness 
usually disappears along with the hunger. It is a stupid wife who 
has not learned to take advantage of her husband’s after-dmner 
mood. 

The fibers of the sacral division run out to the organs that have 
to do with the removal of waste material from the body. Like 
the cranial division, they are concerned with processes that make 
for greater comfort. They also innervate the contractile tissues 
of the external genitals and thus are actively concerned in sex 
emotion, 

Unlilte the fibers of the two foregoing divisions, which run to 
only a small group of specific organs and in general make for 
organic states of calmness, peace, relaxation, and pleasure, the 
nerves from the sympathetic division are widely distributed over 
the entire body. Wherever they are found, their relationship to 
the action of the cranial and sacral divisions is antagonistic. The 
cranial supply to the eye contracts the pupil, the sympathetic 
dilates it; the cranial slows the heart, the sympathetic accelerates 
it; the sacral contracts the large intestine and relaxes the exit from 
the bladder, the sympathetic relaxes the intestine and contracts 
the exit from the bladder.^ And the organic states that accom- 
pany the action of the sympathetic division are, as might be ex- 
pected, the opposite of those that go with the activities of the 
cranial and sacral divisions. Instead of peacefulness, calm, con- 
tentment, relaxation, we have excitement, anxiety, restlessness. 
Moreover the entire sympathetic system is connected up by fibers 
that run from one ganglion to another (see Figure 39) in such 

cooperation vritn the action of the. central nervous system. Elimina- 
tion is partially automatic, partially voluntary. 
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FIG. 39.— DIAGRAM OF THE MORE IMPORTANT DISTRIBUTIONS OF THE 
AUTONOMIC NERVOUS SYSTEM 

The brain and spinal cord are represented at the left. The nerves to skele- 
tal muscles are not represented. The preganglionic fibers of die autonomic 
system are in solid lines, the postganglionic in dash-lines. The neinres of the 
cranial and sacral divisions are distinguished from those of the thoraco- 
lumbar or “s)nnpathetic” division by broader lines. A -t- mark indicates an 
augmenting effect on the activity of the organ; a — mark, a depressive or 
inhibitory effect. (From Bodily Changes in Pain, Hunger, Fear, md Rage, 
by W. B. Cannon. D. Appleton-Century Cor) 
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a way that when the system goes into action not one but all 
the organs which it innervates are affected. Under strong emotion 
this is very apparent to every one. In extreme excitement the 
pupils of the eyes dilate, the heart beats fast, the breath comes 
quickly, the muscles at the base of the fine hairs on the skin 
contract and the hairs stand erect (this is more easily seen in 
animals than in human beings), the mouth becomes dry, and 
perspiration pours out on the skin. The sympathetic discharge 
is thus seen to be diffuse rather, than specific, while the sacral 
and cranial discharges may affect single organs without inducing 
any change in others. The process of digestion does not neces- 
sarily affect the flow of saliva once the food has been swallowed-, 
the bladder may be emptied without intestinal action. In this 
connection, Cannon aptly compares the sympathetic system to 
the loud and soft pedals of a piano which modulate all the notes 
together, while the sacral and cranial divisions are like the keys, 
acting either separately or in combination. 

Another system of physiological mechanisms, closely bound 
up with the autonomic nervous system but in part functioning 
independently of it is the system of ductless or endocrine glands 
briefly described in Chapter V. There is reason to think that 
the entire endocrine system is involved in ^e organic and mus- 
cular changes that occur during emotion. I'iowever, there is one 
pair of glands that is of particular interest to us here because 
one of the hormones that they secrete appears to have an identical 
effect upon the body with that of nerve currents proceeding 
outward over the sympathetic division of the autonomic nervous 
system. These are the adrenal glands, located at the top of each 
kidney. (See Figure 29, p. 143.) The adrenals are made up of 
two parts, an outer portion called the cortex and an inner por- 
tion called the medulla, each of which discharges its own hor- 
mone into the blood stream. The hormone secreted by the adrenal 
medulla is called adrenin (or, in the form prepared for commer- 
cial use, adrenalin). One of the chief functions of adrenin is 
that of helping to maintain a normal state of muscular tonus. It 
effects this by its control over the amount of blood sugar that 
is released from the liver. Blood sugar is the chief source of 
muscular energy-, it is stored in the liver and muscles and delivered 
to the muscles through the blood stream as it is needed. Now in 
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conditions of strong emotion, particularly fear or rage, the adrenal 
glands are stimulated to increased activity; more adrenin is poured 
into the blood; and the effect of this increased supply upon the 
body is marked and widespread. Exactly as when the sympathetic 
division of the autonomic nervous system goes into action, the 
pupils of the eye dilate, the fine hairs on the surface of the body 
stand erect, and the muscles are made ready for vigorous action, 
At the same time the activity of certain organs is inhibited. Diges- 
tion is stopped; the secretion of saliva is diminished, causing the 
mouth to feel dry. The fine capillaries of the skin contract, thus 
diminishing the supply of blood to the surface of the body and 
causing the face to become pale. 

Some further evidence that emotion, experienced after the 
period of early infancy has passed, is more complex than just the 
bodily sensations alone, has been derived from experiments in 
which adrenalin has been administered artificially. When this is 
done the same organic changes occur as would take place as a 
result of a discharge of adrenin from the subject’s own adrenal 
glands or under the action of the sympathetic nerves. Subjects 
to whom adrenalin is given often report that they fed keyed 
up, “as if” something were going to happen, or even “as if” they 
were going to be angry or afraid. But giving adrenalin rarely, 
if ever, makes them angry or afraid or produces any of the other 
emotions that are normally associated with the physiological states 
induced by a natural secretion of the hormone itself. All that 
commonly occurs is recognition that their physiological sensa- 
tions resemble those felt previously under different conditions. 
Except for one thing, the situation is much the same as when we 
say, “That man makes me think of Mr. Jones” or “These cookies 
taste like the ones mother used to make.” 

MOODS 

The exception noted in the last sentence is this: Many subjects 
who have been given adrenalin do appear to be thrown into a 
state which preisposes them toward a display of anger, fear, 
or other emotions of the excitatory group on relatively small 
provocation. Such a state of predisposition toward one land of 
emotional reaction rather than anoAer we call a mood. Moods 



i2;I2 DEVELOPMENTAL PSYCHOLOGY 

are of many kinds. We have joyful moods, irritable moods, con- 
tented moods. As we have just seen, a physiological condition 
may be responsible for a mood. Everyday life. provides us with 
many similar examples. Hunger, as we all know, is likely to make 
one irritable, Goodenough,®” working with children, and Gates,®" 
working witli college students, have shown that the frequency 
of anger increases steadily with the length of time since tire last 
meal. (See Figure 40.) Liltewise indigestion, constipation, or other 
bodily disturbances predispose to anger, i.e., create an irritable 
mood, while good digestion promotes cheerfulness and content. 

Not only do moods sway the balance in favor of certain types 
of emotion, but the arousal of emotion, particularly if it occurs 
repeatedly, frequently leaves an after-effect in the form of a 
mood. You get up in the morning feeling particularly cheerful. 
At breakfast some one spills coffee on your suit, necessitating a 
trip to the cleaners. You arrive at the comer just in time to see 
the street-car leave and have to wait fifteen minutes for the next 
one. As you are entering it, you collide with a fat man who first 
steps heavily on your toe and then wants to know why you can’t 
look where you are going. The chances are that by the time you 
reach the office your original good temper will have been entirely 
dissipated and your happy mood changed to one of irritability 
in which even a slight annoyance will precipitate a storm. 

A mood, then, is not an emotion but a state of readiness, a 
“set” toward some particular kind of emotional reaction. Since 
moods may be induced either by physiological factors or remain 
as aftermatlis of emotional episodes (in which physiological fac- 
tors are involved), it is very possible that if all were known it 
would be found that moods always have a physiological basis of 
some kind, even though we are not at presept always able to 
determine in what this factor consists. 

All this tells us a number of things. First we note that the 
mechanism for responding to conditions that might conceivably 
affect the well-being of the organism is exceedingly complex; 
more so, perhaps, than any other part of the bodily arrangements. 

"®F. L. Goodenough, Anger in young Children (Minneapolis, Univer- 
sity of Minnesota Press, 1931). 

®*G. S. (Sates, “An Observational Study of Anger,” /. Exper. Psychol^ 
192(5, 9: 325-336. 
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Secondly we note that the arrangement is such that this tnecha' 
nism can be set off in either of two ways, instantly and automati-* 
cally as in the case of the startle pattern or more slowly when 
the stimulation is of cerebral origin, arising through more com- 
plicated mental processes, as when we learn of the death of a 
dearly loved friend or hear that an impending flood threatens 
to destroy the house in which we live, or receive a letter from 



. FIG, 40.— DIURNAL VARIATIONS IN FREQUENCY OF OUTBURSTS OF ANGER 
AMONG YOUNG CHILDREN 

(From Anger in Yomg Children, by F. L. Goodenough. Cotirtesy Uni- 
versity of Minnesota Press.) 


our sweetheart. The two situations differ, not only from the 
.neurological point of view but to at least an equal degree in 
the quality of the individual experience. In the first instance the 
neural pathway is, as it were, short-circuited. ^The nervous im- 
pulse passes directly to the muscles and glands from the centers 
in the brain stem that are the terminal points for the axons of 
the sensory nerves without involving the cerebral association 
centers at all. These may come in later, when the sensations 
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lesulting from the bodily movements are relayed back to the 
brain. But in the second instance, no gross reaction of the body 
occurs until after cerebral action has interpreted the impulses 
from the sense-organs as something that has personal reference 
to the individual. It is in this latter instance only that we regard 
the reaction as “emotional.” Those of the former type may better 
be classed as generalized bodily reflexes. 

We see, too, why the persons in whom tlie bodily- responses 
typically occurring in the secondary phase of emotion were arti- 
ficially induced did not, as a rule, report a complete emotional 
experience. They recognized at once that something was lack- 
ing; the experience did not begin in the right way. Tlie stage 
was all set. But where was Hamlet!* 

All this brings us to the conclusion that full-fledged human 
emotions, properly spealdng are to a very large degree condi- 
tioned responses, built up in the individud through the gradual 
association of a wide variety of external conditions with his 
own bodily reflexes and the sensations that result from them. Not 
the external stimulus alone nor the cerebral interpretation of its 
probable benefit or harm, not the bodily reaction alone, not even 

It is of course true that a response of the second or truly emotional 
type may follow upon one of the first type when the subject later sees 
that his reflex start was caused by something that reason tells him was 
dangerous. It is not unusual for persons who have escaped from some sud- 
den danger during which they acted promptly and effectively to report 
that they had no feeling of fear until after the danger had been passed. 
“I had no time to think about it then," they explain. And this “thinking 
about it" is much more than the perception of bodily sensations which 
James noted. One does not experience such delayed fear after the oc- 
casion has passed unless there is recognition that the danger existed. A mere 
starde reacdon, if marked, may be followed by clear perception of internal 
sensations, but these alone do not induce fear, 

-®We must remember, too, that internal as well as external sensations 
may serve as the startmg points for true emotional experiences with their 
inidal cerebral involvement. Perhaps all of us have known times when some 
new and unexplained gyration of our vis'cera has aroused concern in our 
minds. Since the muscular tremors, the change in the heart rare, and other 
physical symptoms that follow the administration of adrenalin are very 
apparent to the subject, they are quite capable of arousing fear in their 
own right. Thus it is entirely possible that the very small number of per- 
sons who reported genuine fear after the administration of adrenalin were 
truly alarmed by the unfamiliar bodily sensations that they were experienc- 
ing. This is a possibility that seems not to have occurred to the experi- 
menters nor to most of the people who have interpreted tlieir reports. 
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the sensations resulting from the reaction constitute the emotion. 
Emotion involves all three components, no one of which can 
be omitted without destroying the form and character of the 
whole. The body jerk of the neonate is not fear but the seed 
from which fear may develop. The bodily sensations of the 
adrenalized subject may suggest fear through association with 
previous experiences in which similar feelings occurred, but they 
do not constitute fear. The engine is not the automobile, though 
it is an essential part of it. 

THE RECIPROCAL ACTION OF THE OPTIC THAL- 
AMUS AND THE CEREBRAL CORTEX IN STIMU- 
LATING AND CONTROLLING HUMAN BEHAVIOR 

The Startle pattern, even in the adult, is little if at all subject 
to voluntary control, nor is it the result of any process of reason- 
ing or judgment. There is not time; the reflex start occurs before 
you know what gave rise to it. In contrast to this are instances 
in which immediate sensory stimuli play no part at all in arousing 
reaction. Lying in bed, you remember a remark made by an 
acquaintance some days ago. At the time you thought nothing 
of it. It was just a casual remark without special significance. But 
to-day other facts of which you were then ignorant have come 
to your Icnowledge, and in thinldng of them the earlier remark 
takes on a new meaning. Your face grows hot, your fists clench, 
and your jaw sets in anger as for the first time the veiled impli- 
cation becomes clear. You think of retorts that you might have 
made or of vengeance that you may still be able to inflict. But 
then, on further reflection, you become more reasonable. Com- 
mon sense comes to your aid, telling you that such action on 
your part would defeat its own object, since it would be tanta- 
mount to an admission that the insult might have some basis in 
fact. Better to ignore it, better to keep up the appearance of not 
underst a nding as a more subtle type of retort than any other 
could possibly be. 

In this episode three rather distinct phases of the emotional 
response 'can be noted. First there is the element of understand- 
ing; the mental processes of remembering, associating, and com- 
prehending that give rise to the second stage in which nascent 
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muscular reactions of a violently impulsive character together 
with internal reactions and sensations are the dominant features. 
About all you are conscious of is the urgent need to act. You 
do not think much about the results of yotu: action; you only 
Icnow that you mast do something. Finally there comes the third 
stage in which reason again assumes command, the bodily ten- 
sion relaxes, and a saner course of action is projected which 
leaves you with a comfortable sense of having devised a plan for 
discomfiting your enemy more completely than you could pos- 
sibly have done by direct bodily attack. Even though there may 
remain a few lingering prickles of disappointment (“I sure would 
have liked to get in one good swing at that guy! ”) the dictates 
of common sense still held your muscles in check. 

Brief consideration will show that these prompt and vigorous 
reflex acts are of vast importance for the safety of the individvial 
and have played a significant part in the preservation of the race. 
If you always had to think before you could act, the chances 
are that your life would soon be blotted out under the wheels 
of an oncoming car or that you would be blinded before you 
could figure out which way to move your head to avoid some 
object tlireatening the eye. But the autonomic nervous system 
is not in itself an adaptive mechanism. In its evolution, vigor and 
speed have been emphasized at the expense of wisdom. Under its 
i^uence, man cannot choose; he can only act. It is in the cerebral 
hemispheres of the central nerVous system that the mechanisms 
reside by which inhibition of activity takes place, giving time 
for reasoned judgment, for intelligent choice among possible 
courses. 

If only one of the two controlling mechanisms could act at a 
given time, if the autonomic system were to cease to function 
whenever the cortical mechanism took hold and vice versa, we 
should indeed be in a sad way. Of course this is not the case. 
There are very few occasions in life when both mechanisms are 
not operating, but the “balance of power” varies greatly from* 
time to time. There are on the one hand the blind panics, the 
insane rages, the, “brain-storms” with which reason has little to 
do, and on the other hand there are moments of such rapt and 
concentrated thought that neither pain nor terror, neither anger 
nor grief can interrupt its flow. 
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During recent years, physiologists have been much interested 
in ascertaining whether or not there is any particular region in 
the brain from which the stimuli that set off the more violent 
emotional or quasi-emotional reactions such as intense fear or 
rage are relayed. This interest was stimulated by a number of 
observed facts. When the cerebral cortex is temporarily thrown 
out of action as in the delirium of a high fever, in the earlier 
stages of ether anaesthesia, or under “laughing gas,” many of the 
reactions commonly shown dming true emotion take place spon- 
taneously. The patient laughs or cries without apparent cause; 
he throws himself about, shouts, and sometimes tries to attack 
those about him as if in rage. Animals from whose brains the 
cerebral hemispheres have been experimentally removed fre- 
quently behave in much the same way. Tumors located in certain 
parts of tire brain have been found to produce characteristic 
effects both upon the emotional experiences and the emotional 
behavior of the persons so affected. In their attempts to account 
for these facts, physiologists removed not only the cerebral hemi- 
spheres but successive layers of the brain stem in cats to see when 
the behavior luiown as “sham rage” would cease to appear. The 
name “sham rage” was applied to behavior similar to that shown 
by cats under conditions that might normally be expected to 
ai'ouse true rage in the intact animal, but which, in the cats 
whose cerebral hemispheres had been removed, appeared spon- 
taneously or at least without adequate external stimuli. It was 
found that such operations had no effect upon the behavior until 
they reached a part of die brain stem known as the optic thalamus 
or diencephalon, an ancient portion of the brain in which the 
difference between man and animal is far smaller than in the 
case of the cerebrum. After this region, shown in Figure 39, is 
removed, sham rage is promptly abolished and the animal cannot 
be made to show strong excitement even by violent stimulation. 

These experiments provide a neat demonstration of tlie recipro- 
cal action of the two functional divisions of the central nervous 
system in the stimulation and control of behavior. The energizing 
drive to action comes through the stimulation of the autonomic 
nerves by impulses relayed by way of the thalamus. But emotion, 
as it occurs in the life of the normal person, is not the untram- 
meled aimless raving of delirium, not the sham rage of the decor- 
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ticated cat that occurs without reason and strikes without object. 
The part played by the cortex in the emotional life of the normal 
human being in full possession of all his senses is that of control 
and direction of the forces set free by thalamic action. And 
emotion, to be experienced and realized to the full, demands some 
measure of cortical guidance, without which it wastes itself in a 
fruitless display of physical energy that Ikcks both depth of feel- 
ing and stren^h of purpose. The thing that gives emotion its 
peculiar character is its feeling of drive, its insistent demand that 



FIG. 41. -MEDIAN SECTION OF THE BKAIN, SHOWING THE LOCATION 

IN THE THALAMUS OF THE REGION BELIEVED TO BE MOST ACTIVE 

IN STRONG EMOTION 

CH, cerebral hemispheres; D, diencephalon or thalamus; M, mesencepha- 
lon; Md, medulla. The cross-hatching from right downward to left marks 
the portion of the brain which can be removed without interfering with 
the emotional expression of rage. Tlic posterior half of the dicncephalon 
(indicated by dots without cross-hatching) is therefore assumed to be the 
part of the brain most concerned in the violent emotions, since with its 
removal rage responses are abolished. (From Bodily Changes in Tdn, Hun- 
ger, Fear and Rage, by W, B. Cannon. Courtesy D. Appleton-Century cio.) 

you must do something about this at once. So long as the “some- 
diing" remains vague and uncrystallized, so long as the impulse 
is undirected, and the energy left to expend itself in a thousand 
useless activities that give no satisfaction, the emotional experi- 
ence is incomplete. But when reason takes hold, when the cortical 
processes assume control of the thalamic discharge, the picture 
is changed. The primitive impulse to activity, the need to do 
something, remains, but instead of being dissipated in all direc- 
tions without useful accomplishment, the forces are unified and 
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directed toward a definite goal. You no longer flee blindly, any- 
where, anyhow, just so it is away from the bear, but you see a 
spot that promises safety and make for that. As- soon as this 
occurs, as soon as the activity takes on form and purpose, the 
feeling changes. It is no longer, “I must do something, I don’t 
know what,” but instead, “I must and will do this.” 

It is just here, in the directing of the primitive forces released 
by thalamic action into useful channels, that the emotional beha- 
vior of the normal civilized human being differs from that of die 
decorticated cat, or the man suffering from delirium tremens. 
Emotion does not lose in strengA by being brought under con- 
trol but gains immensely in form and vividness. The ravings of 
the person in the first stages of anaesthesia, or the “sham rage” 
of the decorticated animal, cannot be looked upon as true emo- 
tion. They represent nothing more than the disorganized activity 
resulting when tlie cortex is tlirown out of action, leaving the 
thalamus to be stimulated directly by the diffuse mass of uninter- 
preted sensations coming in from the sense-organs. The responses' 
aroused ai'e primitive and unadaptive; the person has no later 
memory of them; and they have no effect upon his later behav- 
ior, “Conditioning” does not normally occur.®" In real emotion , 
there is this difference, that tlie thalamic activity is aroused, not 
vaguely and indefinitely by sensations without cortical interpre- 
tation, but by sensations that cortical action has interpreted, that 
have taken on a meaning more or less clear. The cortex as well 
as tlie thalamus is then talcing an active part in the arousal of the 
reaction that we call emotion, but it has temporarily delegated 
to the thalamus a part of its task of stimulating the body to action. 
As long as the cortex remains in command of the situation— as 
long, we say, as the indivijlual keeps his wits about him— the 
cooperation of the thalamus lends to the whole experience a 
force, vividness, color, and warmth that it would not otherwise 
have. But when cortical control is relaxed, when the primitive 
nerve centers are left to work their will with the organism, then 
we have the blind, unreasoning terrors, the rages, the “brain- 
storms” that exhaust without profit and that have none of the 

This statement is only approximately correct. It has been_ shown that 
very simple and unstable conditioned responses can be established in de- 
corticated dogs, but only with great difficulty and after many trials. 
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return glow, tlie feeling of satisfaction, the “thrill” that comes 
when a strong emotion drives to accomplishment along a course 
made clear by reason and judgment 

This return glow, this feeling of satisfaction, is an integral part 
of normal human emotion. Without it no experience is complete, 
for every experience has its emotional component that needs to 
be satisfied. It is when this need is left unsatisfied, when the 
thalamic excitement exhausts itself without useful result or when 
cortical control is directed only toward repressing the outward 
signs of emotion with no attempt to divert the energy into suit- 
able channels, that harm results. Emotion is the great driving force 
of life. Properly controlled and directed into useful courses it 
adds richness and depth to all experience, gives strength to our 
efforts, joy to our accomplishments. Allowed to run wild or 
dammed up without suitable outlet, it may wreak untold harm. 

Only the coward seeks to avoid emotiond experience. Only the 
weak allow emotion to become their master. Emotion is not to 
be feared but sought, met squarely, ruled, utilized, and enjoyed. 
This is living. 

GUIDING EMOTIONAL DEVELOPMENT DURING 
INFANCY 

» 

In the conditioning of emotional reactions we have a mechanism 
that in all probability furnishes the chief explanation for the 
modification of behavior in infancy and early childhood. It is a 
mistake to think that the results of emotional conditioning are 
seen only in the manifestation of emotional reactions under new 
conditions, in the attachment of the emotional response to a new 
stimulus. That is only the beginning. Emotional reactions, whether 
they be natural or acquired, are the forces that determine the 
child’s relations to the universe about him, that decide what 
aspects of it he shall seek to explore and what he will avoid; what 
things he will actively try to change either by direct attack or 
by diplomacy, and what he will try to preserve and to bring 
into closer relation to himself. From the comparatively purpose- 
less and undiscriminating reactions of infancy come the emotional 
experiences that give to the world its meaning and to the indi- 
vidual his purpose. And these meanings and purposes are highly 
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personal affairs. It is not what an object or a situation is tliat 
matters, but what it can do to me and what I can do with it. 

In this growth of meaning tltrough maturation and experience 
lies the basis of the finer differentiation of emotional patterns that 
takes place with advancing age. Just as growth in motor behavior 
is characterized by increasing adaptation to the particular situa- 
tion in which it occurs, so the diffuse, massive emotional reactions 
of die young infant gradually assume forms that are more appro- 
priate to the exciting conditions. The baby cannot tallc to tell 
us how he feels about things, but we can see very definite changes 
in his behavior from which we infer that his feelings, too, have 
gained exactness and clearness of outline. When his attempts to 
do something are thwarted, he struggles more violendy to accom- 
plish his ends and at the same time shows his displeasure by loud 
screams, kicking, and holding his breath. At first there is no 
direct attack on the person or object who is interfering wirii his 
activities, but about the end of the first year strildng, slapping, 
biting, or kicking at the offender begin to ocoir. 

This kind of emotional resistance, which is often (though not 
always) accompanied by emotional attack, we call anger. As the 
infant grows older, his desires and purposes become more clear- 
cut and varied because of the increased meaning that his sur- 
roundings have taken on for him and his consequent greater 
understanding of their possibilities for his personal exploitation 
and enjoyment. At first the infant has but few desires, and we 
cannot suppose that he realizes very clearly what these desires 
are. “Bodily needs” is probably a better name for them. But be- 
fore very long he shows us pretty "clearly that he is beginning 
to know quite definitely what he wants, and when he fails to 
get it anger ensues. There is probably no well-defined point at 
which the diffuse emotional reaction and generalized bodily 
struggle against interference with the gratification of some felt 
but not understood bodily need— which is the forerunner of anger 
in the young infant— passes over into the sudden and violent 
struggle, the direct attack upon the offender, the discharge of 
energy through such motor channels as stamping, jumping up and 
down, and dashing objects to the floor that we see in children 
somewhat older and even, at times, among adults w^ho are lack- 
ing in self-control. The, change takes place gradually. 
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As age advances, other emotional patterns emerge. We see the 
beginnings of jealousy, coquettishness, affection, joy, surprise, 
shyness, and resentment all before the end of die first year. Not 
only does the list of emotional patterns lengthen with age, but 
the number of different situations that are capable of arousing 
a given emotion increases rapidly. 

This increase takes place in several ways. First and most im- 
portant is the increased number of possible occasions for the 
arousal of emotional states that inevitably comes about as the 
environment takes on meaning for the child. With the growth 
of meaning come more definite and stronger desires, and the 
more frequent the desire, the stronger the impulse, the greater 
will be the likelihood of interference or thwarting and the more 
frequent will be the occasions for anger. Likewise, only a rela- 
tively strong stimulus can emerge from the unorganized environ- 


FIG. 42.— EXPRESSION OF EMOTION IN AN INFANT OF TFN MONTHS 

The situations (note that this list indudes four additional situations not 
coiiesponding to any of the pictures) ; 

1. Astonishment. I counted loudly and emphatically as I walked toward 
him— “twenty, twenty-one, twenty-two.” He looked me uncompre- 
hcndingly in the face. 

2. Grimacing. The rogue is trying to wink. 

3. Satisfaction and affection. He was looking at his mother, who talked 
to him in a friendly manner. 

4. He was tired of sitting and wanted to come out of the high-chair into 
my arms. (This is a later stage in the situation described under 3, 
above.) 

5. Roguish^ smiling (with affection and tense expectation) . His mother 
was teasing him. “Only wait, now, I’m going to catch you!” 

<S. Pleasure. I rolled a shining tin can on the tray. He said sofdy, “Dai.” 

7. Anger and displeasure. A toy had been taken away from him. 

8. Astonishment (with auditory attention). He is listening to the ticking 
of a watch. 

9. Dissatisfaction (with slight obstinacy). I had taken him up in my arms 
and then put him back into the chair. He wanted to come to my arms 
again. 

10. Astonishment (with ocular attention). A bright-colored new toy clown 
was shown to him. 

The pictures and the accompanying descriptions are reproduced by per- 
mission of the publishers from “Die Entwicklung der Gemfitsbewegungen 
im ersten Lebensjahre,” by Martin Buchner, Beitrage zur Kinderforschung 
tend Heilerziehung, 1909, 60, 19 pp. 

The correct matchings are listed at the end of Chapter IX. 
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ment of the young infant with the sudden and disturbing effect 
that -we call fear, but as the child begins to know what to expect 
from the people and things about him, events, persons, and objects 
begin to stand out from each other and to take on new qualities. 
This is familiar, that is strange; for this happening he is prepared, 
for that one he is unprepared. Now whenever the cliild is placed 
in a situation that seems to require a response which he is unpre- 
pared to make, when he feels the need for responding in some 
way but does not know what response will best serve his purpose, 
he is most likely to try to solve the problem by avoiing the 
situation or escaping from it. To be sure, the unfamiliar situation 
is not always or necessarily the one which the child is unpre- 
pared to meet. Most children have a natural tendency to investi- 
gate an unknown object, to manipulate it in various ways; and 
if nothing has happened to interfere with tliis tendency, it is in 
itself an adequate preparation for responding to the new and 
strange. But if, on previous occasions, his attempts at investigation 
have been unsuccessful and unpleasant, so that some neu} method 
of meeting the situation is clearly called for and no such method 
occurs to him, die avoiding or escaping response that we call 
fear is very likely to appear. And if it so happens that over and 
over again his experiences in new and untried situations are those 
of failure, embarrassment, discomfort, or pain, the confident ap- 
• proach which is the child’s natural response to any new situation 
that does not appear too overwhelming or that does not induce 
too general a bodily disturbance is lilcely to be replaced by with- 
drawal, retreat, flight; his interest and self-confidence by uncer- 
tainty, by feelings of inadequacy, insecurity, and inferiority. 

The secret of maintaining a child’s self-confidence and of pre- 
venting undue timidity or fearfulness lies in seeing to it that his 
natural exploratory tendencies meet with pleasantness and success 
whenever this is possible; and that, when these tendencies lead him 
into ways which he must be taught to avoid because real danger 
lies in that direction, in malcing sure that he is taught the right 
tony to respond and is not simply left to find out that his‘ own 
way leads to unpleasant consequences. Fear comes when we have 
no satisfactory way of meeting a siraation; it disappears when we 
know exacdy what to do and are able to do it. This explains why 
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flight fi'om a situation is not always accompanied by fear. If we 
recognize that the situation is one to be avoided, and if we loiow 
exactly which way to run, and are certain that our legs can be 
depended upon, flight from danger may become an exciting 
sport, as every country boy who has teased an irate gander knows. 

So with anger. If we wish to train children to be even-tem- 
pered on most occasions and to reserve their anger for circum- 
stances under which anger seems to be justified, we shall be most 
successful if we direct our attention to the impulses and attitudes 
from which behavior springs. Anger comes when a strong impulse 
or desire is thwarted. In a world made up of many people, the 
child who does not early learn the necessity for reasonable c6n- 
formance to the rights and wishes of others but who must have 
his own way at all' cost is likely to meet with many difficulties 
that die more cooperative child will escape. The inflexibility of 
purpose on which some people pride themselves is not always a 
virtue. It is much more likely to be plain bull-headedness. Lead- 
ership has no greater asset than the ability to see the other per- 
son’s point of view. 


HOW WELL CAN YOU INTERPRET BEHAVIOR? 

Shown on p. 213 are six pictures illustrating the responses of 
an infant of ten montlis to different situations that might reasonably 
be expected to arouse some kind of emotional reaction. Descriptions 
of the situations are given in irregular order in the paragraphs at the 
bottom of the facing page. Each description is prefaced by a word or 
phrase indicating what emotion the father of the child thought the 
child was experiencing when the picture was taken. Descriptions of 
four additional situations not here shown have been added in order 
that the matching of the last picture may not be automatically deter- 
mined by elimination of all other possibilities. 

Begin by examinmg each picture carefully and reading through all 
the descriptions. Then go back to the picture marked A and compare 
each of the descriptions with it in turn till you decide which situa- 
tion would have been most likely to elicit the posture and facial ex- 
pression there shown. On a sheet of paper write the number of this 
■situation opposite the letter A. Continue in the same manner until all 
have been matched. Then turn to the key at the end of Chapter IX 
and check your responses against the correct ones to see how many 
were right. 
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1. With six pictures and ten descriptions, how many correct 
matchings are to be expected by chance? How much better (or 
poorer) than this was your performance? 

2. If results for the entire class are pooled, how much better than 
chance is the percentage of success for each picture? 

3. In 'the class results, is there any picture that is more often 
matched with some one incorrect description than is to be ex- 
pected by chance? If so, can you give some reasonable explana- 
tion for the confusion? 



Chapter IX 


THE PERIOD BEFORE SPEECH: 

II. PHYSICAL GROWTH AKD SEN SO RI- MOTOR 
DEVELOPMENT 

For what reasons is the psychologist interested in the 
physical as well as in the behavioral development 
of children? In what ways does his interest differ 
from that of the anatomist? 

What part of the brain grows* most rapidly during the 
first year of postnatal life? Why is this significant? 

Do all the bodily tissues follow the same pattern of 
physical growth? Is there my difference between 
the prenatal and the postnatal periods in respect to 
differentiation of growth patterns? Describe, 

Should the seemingly aimless movements of the young 
infant be described as ’■’■random activity^''? Explain. 

Why do little children sometimes continue m activity 
that results in mildly painful sensations instead of 
becomng ’’conditionecP' against it? 

Do children have to be taught to walk? 

If a child's body is kept in a horizontal position 
throughout the first year of life so that he is unable 
to practice sitting or walking at all, but without 
interfering with his physical development, will he . 
be able to carry out these acts the first time he is 
allowed to try them? Is he likely to require as long 
practice in order to learn how to sit and stand as 
the child who begins his practice at an earlier age? 
Explain. 

227 
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At about nnhat age do children, on the average, begin 
to show some signs of hand preference? 

What are some of the other developmental changes^ 
that occur in connection with the child’s acquisi- 
tion of motor skill? 

WHY THE PSYCHOLOGIST IS INTERESTED IN 
THE STUDY OF PHYSICAL GROWTH 

The notion that the- mental characteristics of an individual can 
be inferred from his bodily form and size, the contour of Ills 
features, the shape of his head, or the lines of his palm is as old 
as psychology. As long ago as the fourth century before Christ, 
Aristotle in his Physiognomonica,^ set forth a rather elaborate 
outline of this theory. Apparently the idea did not originate even 
with him, since he began Iris 'discussion with an account of pre- 
vious writings on die subject which shows that even at that 
early date the literature in the field must have been fairly volu- 
minous. More than two thousand years have passed since that 
time, yet even now, as we approach the midpoint of the twentieth 
century, many people still believe that it is possible to foretell 
the future or ascertain the character of an individual by means of 
bodily signs. Palmists, phrenologists, and others of their kind still 
do a flourishing business in spite of the fact that careful study 
has repeatedly shown that their character analysis and their 
predictions of future events are alike worthless. 

Other more recent attempts at finding bodily correlates of 
mental traits have been equally tmsuccessful as far as the estab- 
ILshmcnt -of universal laws or- simple relationships is concerned. 
These studies have been chiefly of a statistical nature. They have 
sought to answer such questions as these: Do children who are 
taller than the average also tend to be brighter than the average? 
Is there any relationship between intelligence and such indices 
of body form as the ratio of sitting height to starfding height or 

Although the Thysiognomonica is included in the collected works of 
Aristode, modem scholars believe it to have been written by one of his 
followers rather than by the master himself. There is, however, litde doubt 
that it was prepared under his influence at a time shordy after if not dur- 
ing his lifetime, though its exact date is not known. 
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the ratio of the circumference of the head to its length measured 
from the crown to the point of the chin? Does the short, stocky- 
individual show characteristic differences in his personality make- 
up from tlte one who is tall and slender? 

Over and over again relationships of this kind have been pains- 
taldngly sought and from time to time some one has thought that 
a key to the solution of this age-old, problem had been found. 
But with discouraging regularity, further study with better con- 
trol of conditions and more careful selection of subjects has 
proved that the new formulae, like those previously tried, are of 
little value. As far as averages alone are concerned, relationships 
between body type and certain traits of personality or types of 
ability unquestionably exist, but die apparent rules have so many 
exceptions that diagnoses of mental traits from physical signs are 
almost as likely to mislead as to inform. Even the small relation- 
ship between mental and physical traits that has commonly been 
found is susceptible to more than one type of explanation. We 
cannot remind our-selves too often that the mere fact that two 
things are related (in the sense that they are more likely to be 
found in agreement than in opposition to each other) does not 
necessarily mean that one is the cause and the otlier tlie effect,® 

2 The whole concept of cause arid effect is a popular rather than a scien- 
tific one. Striedy speaking, the sciendst does not recognize the principle 
of causadon as the layman conceives it. He is concerned only with ascer- 
taining which of two events cliaracterisdcally comes first in time. As a 
matter of fact, that is all the layman knows about it. We speak of causes 
merely because we have learned by experience that a certain kind of event 
is likely to bear a certain temporal reladonship to another. When such an 
association between events is observed with more than chance frequency,, 
we ate likely to tliiidc of the one that usually comes first as being the 
"cause” of the other. Because the concept has practical convenience, espe- 
cially since we have as yet no short and easily understood terminology to 
substitute for it, we shaU continue to use it in this book as it will doubt- 
less be used in everyday speech for many years to come. No confusion 
need result from this practice if the student is careful to remember that all 
we mean when we use such. terms as “cause,” “effect,” “result,” and the 
like is that we are dealing with events that are, as a rule, of a somewhat 
different nature from each other (we do not think of a plant as “causing” 
its buds) but that nevertheless occur in a given order more often than 
is to be expected by chance. So, in the inexact language of everyday life, 
we sometimes say that rain and sunshine “cause” the rose to bloom. In 
malting such a statement we are obviously leaving out a good many other 
equally necessary antecedents, but in this case little conf^ion is likely to 
result, because any intelligent hearer will supply them. What we really 
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or that even if a “causal” relationship exists, we can tell which is 
the cause. 

Consider, for example, the fact (and it is a fact) that on the 
average bright children tend to be slightly taller, age for age, than 
backward children. With equal plausibility we might argue that 
(a) superior physical status makes for superior mental develop- 
' ment, (l>) individuals of superior mental level are more likely to 
observe the rules of health and so develop better physique, (c) 
the factors making for greater height on the one hand and 
superior mentality on the other hand show some kind of genetic 
linkage whereby the two characteristics tend to vary together, 
or (d) both superior height and superior mentality are at least 
in part the result of having been reared in a superior environment. 
A fiftli explanation is also possible. It is known that parents of 
superior mentality are likely to have children who are mentally 
superior. Accordingly, the better physical care that intelligent 
parents are likely to provide may account for the cliildren’s. 
superior physique. 

On the basis of data collected in connection with the Harvard! 
Growth Study® Cabot'* suggests still another explanation for the 
small relationships usually found between physical types and per- 
sonality differences. Cabot was interested in testing Kretschmer’s 
theory that persons who are short and stocky in build (in ICretsch- 
mer’s system of classification such persons are said to be of the 

mean is that, provided certain other necessary conditions are present, the 
addition to tlie total of rain and sunshine will facilitate the blooming. A 
plant that would not bloom at all if kept in a dark cellar may do so 
when brought out into the garden if it is a plant that normally blossoms, 
if it is sufficiently mature, if it is the proper season for it to bloom, and if 
die soil and other condidons are right. The rules of science have no ex- 
cepdons, but few of these rules are simple. When a scientific “law” fails 
to work out, it means only that a complete understanding of the relation- 
ships between events has not been reached or that some of the condidons 
essential to its worldng have been overlooked. 

®A very extensive study of the physied and mental growth of several 
hundred school children by means of repeated measurements at annual 
intervals throughout the school period. 

^P. S. deQ. Cabot, “The Relationship Between Characcerisdcs of Per- 
sonality and Physique in Adolescents," Gewer, Psychol. Monog., 1938; 
20: 3-110. 
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“pyknic” type) show more than usually pronounced swings of 
mood from elation to depression, while those who are tall and 
slender (the “aesthenic” type) are inclined to be somewhat reflec- 
tive and introvertive in personality. From a very thoroughgoing 
study of sixty-two adolescent boys Cabot was unable to confirm 
Kretschmer’s theory, but he did find that the stronger and larger 
boys whose bodies were more athletic in type tended to develop 
traits of leadership more readily than those with less physical 
prowess. Thus Cabot is inclined to the view that the social advan- 
tages which accrue from the possession of a strong and handsome 
body contribute to the establishment of “good” social and per- 
sonal traits, but he is doubtful of the existence of any inherent 
or necessary relation between the two. 

The psychologist’s interest in the physical growth of children 
does not arise from a hope that he may be able to substitute some 
kind of physical measurement for intelligence tests or other more 
direct methods of studying tlieir mental development or person- 
ality characteristics. He is interested in physical growth for its 
own sake, because it is an important element in the intricate pat- 
tern of developmental processes that have combined to make the 
individual person what he is. He regards the body as a highly 
essential part of one’s whole personality make-up, its groviTh as 
something that is worthy of study in its own right, and not merely 
as a possible sign of something else. But because his main interest 
is in the individual as a whole, he is not content to study physical 
growth from the same point of view as does the anatomist whose 
interest does not extend beyond the measurement of bodily size 
and structure. Slight and undependable as the relationships be-^ 
tween physique and behavior have been sho^vn to be ® when single 
traits are considered without reference to other conditions that 
play a part in determining tliis relationship, nevertheless when we, 
turn our attention from the abstract trait to tlie concrete and 
very human child, we need not seek long to find instances in 
which we can scarcely doubt that physique has played a very 
important rdle in the .total complex of factors that have formed 
his personality. One reason why these relationships do not always 

“ See D. G, Paterson, Physique md Iraellect (New York, D. Appleton- 
Century Co., 1930), pp. xxviii -h 304. 
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show up in group statistics is because they work out in so many 
different ways under different conditions. Consider, for example, 
the boy who is so much smaller than his schoolmates that he 
cannot compete with them succ^fully in games or sports where 
size and strength are important. This fact will almost inevitably 
influence his behavior but not all children will respond in the same 
way. Some will find companionship among children younger 
than themselves, among whom, because of their greater experi- 
ence, they frequently assume the role of leaders and sometimes 
of dictators. Others turn to solitary activities such as reading or 
various intellectual hobbies. Still others develop some form of 
compensatory behavior which they sometimes carry to such an 
extreme degree that we speak of it as “overcompensation.” They 
attempt to make up for their short stature by carrying themselves 
very erect, usually with the chin held as high as possible. They 
adopt an attitude of cock-sureness, are frequently very talkative 
and fond of argument. Thereby they ‘demonstrate to themselves 
if not to others that their other gifts more than make up for their 
physical inferiority. Still others show behavior that is quite the 
opposite. They become fearful, timid, and if they are unable to 
find satisfaction in pursuits of their own, they cling to their 
earlier relations with adults, maintaining a position of childlike 
dependence until long past the usual age. 

None of these reactions is a necessary result of tlie child’s 
small size taken by itself, but no one can deny that the retarded 
physical growth has played its part in shaping the child’s behav- 
ior. Just as no amount of sunshine will cause a fern to bloom, 
,and as sunshine alone, in the absence of moistm’e and soil will not 
bring the rose to flowering, so the effect of variations in physical 
size and body build upon the personality of children will differ 
according to the relative strength of the drives by which they 
are motivated and with the conditions under wliich they are 
reared. 

Another reason for the interest of psychologists in the laws 
of physical growth arises from the fact that these laws often 
suggest new problems or ways of attacking them that apply to 
behavior as well as to structure. The principle of development 
by differentiation, first noted in the study of physical growth, 
has been found to apply to most aspects of mental growth as 
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well. The rules of cephalocaudal and proximo-distal progression ® 
hold, within limits, for motor skills as well as for the development 
of body structure. (See Figure 22, p. 106.) Many other similar 
examples might be cited. 


GROWTH OF THE BODY AND ITS PARTS 

Like the prenatal period which preceded it, the period of in- 
fancy is characterized by extraordinarily rapid growth in body 
and mind. During the first five months the birth weight is 
doubled; it is trebled by the end of the first year. The brain as a 
whole more than doubles in size. The gain in the first year is 
about 130 per cent, as compared with a gain of 25 per cent the 
second year and about 10 per cent the third year. Growth, how- 
ever, is not equally divided among the parts of the brain. The 
cerebrum, which was so precocious in growth during the pre- 
natal period, is already beginning to slow down. Its gain in the 
first year is only about 115 percent, while the cerebellum shows 
the enormous increase of 300 per cent. Since, as we pointed out 
before, the cerebellum is particularly concerned with the control 
of posture, its rapid growth at the time when the child is first 
gaining the ability to sit and stand is significant. 

Scammon ^ has shown that at about the time of normal birth a 
marked change in the growth patterns of the different bodily 
tissues can be noted. If their prenatal growth is measured in terms 
of the percentage of their birth weight that has been attained at 
each prenatal age and the results are plotted to form a growth 
curve, it is found that each of the different bodily tissues grows 
at a uniform rate throughout the prenatal period. But if a similar 
procedure is followed for postnatal growth and the results are 
expressed in terms of the percentage of the total amount gained 
between birth and maturity that has been attained at each suc- 

“ That is, the rule that development proceeds from tlie head downward 
and from the trunk outward to the limbs with the large muscles of the arm 
and shoulder attaining independent and well-controlled movement at an 
earlier age than do the smaller muscles of the hand and fingers that are 
'more remote from the mid-line of the body. 

^R. E. Scammon, “The Measurement of the Body in Childhood,” in 
The Measurewent of Man (Minneapolis, University of Minnesota Press, 
1930). 
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ceeding year of postnatal age, it is found that the rate of growth 
is no longer uniform and that the forms of the growth curves for 
the different bodily tissues after birth differ greatly from each 
other. (See Figure 43.) The nervous system grows very rapidly 
at first and more slowly thereafter; it has attained 90 per cent 
of its adult size by the age of six years. The lymphoid tissues 
(tonsils, lymph glands, etc.) increase in size up to about the time 
of puberty and decrease thereafter. The genitals grow very slowly 
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FIG. 43.— FOXm MAIN TYPES OF POSTNATAL GROWTH 

(From “The Growth of the Body in Cliildhood,” by R. E. Scammon in 
The Measurement of Mm. Courtesy University of Minnesota Press.) 


until shortly before the time of puberty and then with extreme 
rapidity. The postnatal growth curve of the general body tissues, 
including bones and muscles, blood, and most of the internal 
organs, shows a double flexure, with rapid growth at first, then a 
period of slow growth that lasts until about two years before 
the onset of puberty, when a second period of rapid growth 
known as the "preadolescent spun:” takes place, after which the 
growth rate again becomes slower and continues to slow down 
until adult size has been attained. 
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THE r6lE of autogenous PRACTICE IN THE 
ACQUISITION OP EARLY MOtV)R SKILLS 

Perhaps the first thing that strikes the eye of the naive observer 
of infants and young children is their seemingly constant activity. 
Even in sleep, little children move much more frequently than 
does the average adult,® as any one who has ever shared a bed 
with a young child can testify. When awake, the healthy baby 
will soon exhamst even the trained athlete who tries to duplicate 
his movements. An acquaintance of mine, a young man of nine- 
teen who rather prides himself upon his physical prowess, rue- 
fully describes an afternoon when he was left in charge of his 
sister’s ten-months-old infant. It was a warm day and the child, 
clad only in a diaper, had been placed on a blanket on the floor. 
His gleeful kicking and squirming caused the young man to 
wonder how much energy in proportion to his size the infant 
was actually expending. The only criterion he could think of 
was an endurance test. Which would hold out longer, himself 
or the baby, if their activities were as nearly identical as they 
could be made? So he stretched his own six-foot frame beside 
that of the child and the race began. Although the youth assures 
me that he “did his darndest” to keep up, the baby had the best 
of it from the start. Not only could he kick and squirm and wave 
his arms more rapidly than his competitor but he seemed able 
to keep it up almost indefinitely with no sign of weakening, 
whereas the youth was, so he says, “out for the count” in well 
under an hour. 

AH this self-stimulated, or, as it is sometimes called, “auto- 
genous” activity is more than just random movement. It furnishes 
the means by which the child eventually learns to make the parts 
of his body serve the needs and desires of the whole. 

One of the earliest needs that can be noted in the young child, 
secondary only to those arking from such organic drives as 
hunger and thirst, is the need for stimulation of the external 
sense-organs. We noted in the last chapter that even in the young 
infant, almost any stimulation of the exteroceptors that is not 

®C. R. Garvey, The Activity of Young Children During Sleep, Uni- 
versity of Minnesota Institute of Child Welfare Monograph Series, No. 18 
(Minneapolis, University of Minnesota Press, 1939), pp. x-f- loa. 
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too intense is likely to be followed by a brief inhibition of physical 
activity that the naive observer is likely to call “attentiveness.” 
This period of comparative immobility is brief and as a rule is 
followed immediately by an increase in the speed and vigor of the 
child’s bodily movements that to the observer has all the appear- 
ance of “striving.” Like the quasi-emotional responses described 
in the last chapter, both the “attention” and the “striving” are as 
yet nascent rather than actual. They are analagous to the blind 
movements of the very young pouch-dwelling oppossum who, 
immediately after birth (which may occur as early as eleven days 
after conception) clambers up the mother’s abdomen through 
thick hair until it finds the nipple without which it could not sur- 
vive. Also analagous is the diurnal bending of the stem that turns 
the face of the sunflower from east to west as it follows the course 
of the sun.® But the movements of the child arouse sensations 
from tlie proprioceptors in his muscles and joints. These sensa- 
tions are not all alike; neither are the accompanying results. This 
wave of the arm, with its associated “feel,” may produce nothing 
new, but that one brings the fist into contact with something 
that induces an interesting tactile sensation and likewise varies 
and intensifies the visual sensation as a new and moving object 
enters briefly into the visual field. It will be some time before 
the infant learns that this object which moves in so fascinating 
a manner is his own fist, but the time will come when this dis- 
covery will bring him many horns of happy preoccupation as he 
waves his hand before his face and watches the intercepted pat- 
tern of light and shade; • or as he experiments with pulling the 
fingers of one hand-by means of the other. 

This need for sensory stimulation which some one has apdy 
called the “itching of the child’s sense-organs” provides the im- 
petus for much of the motor activity that is so characteristic of 
the young child. And this activity, which is sometimes followed 
by more varied and “interesting” sensations, sometimes by- sensa- 
tions so intense as to be startling or painful, and sometimes by 
nothing at all provides the raw material for gaining control of 
the motor mechanisms of the body. Through the processes of 

® Such a relatively invariant reaction of the organism as a whole involv- 
ing movement toward or away from a source of stimulation is called a 
tropism. 
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positive and negative conditioning the child learns to repeat 
movements of the former type, and to avoid or inhibit those of 
the second type while those of the third type gradually become 
“extinguished” because of the absence of die sensory stimulation 
which satisfies the need/® (See CJiapter VII.) 

THE r6lE of maturation AL FACTORS IN THE 
ACQUISITION OF EARLY MOTOR SKILLS 

There is evidence that motor control is not wholly a matter 
of practice but maturational factors also play a part. We have 
seen that well-organized patterns of behavior which cannot pos- 
sibly have been practised before birth appear immediately after- 
ward. The pupils of the child’s eyes cannot react to light where, 
there is no light, yet they do so on the second day or earlier. The 
child cannot breathe where there is no air, yet breathing occurs 
immediately after birth. It is well that this is so, for if the new- 
born baby had to go through all the slow and toilsome stages of 
learning as we know it in order to be able to perform such neces- 
sary acts as breathing, eating, digesting, assimilating, and excret- 
ing, his chances of survival would be. small. Fortunately this is 
not the case. At birth, "or even before, all the neural mechanisms 
needed for performing these and other motor acts are com- 
pleted. As soon as the occasion arises and the stimulus is given, 
the appropriate behavior pattern follows, complete in all its neces- 
sary details the first time it is tried. To be sure, the activity may 
not be quite as perfect, quite as efficiently performed on the first 
trial as it will be later on. Careful studies of the first eating reac- 
tions both of human beings and of animals have shown that, 
although from the very beginning the behavior is well enough 
coordinated to enable the baby to secure the food it needs, there 
is some improvement in efficiency with practice. According to 
Breed and to Bird,^® when baby chicks are forcibly fed by hand 

10 Because the ^ense snmulation seems to be a goal in itself, even sensa- 
tions of a mildly painful nature often seem to induce repetition rather 
than avoidance of an act in young childien. 

It F. S. Breed, “Development or Ceitain Instincts and Habits in Chicks," 
Behavior Monog^ 1911, i: 1-78. ' 

la Charles Bird, “The Relative Importance of Maturation and Habit in 
the Development of an Instinct," /. Qenei. PsychoL 19*5. 31: 68-91. 
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and not allowed to peclc for several days after hatching, tlieir 
first performance on being allowed to peck at their food is little 
better than that of newly hatched chicks. The aim of one of these 
chides is so inaccurate that he often misses the grain completely, 
and even if he succeeds in picking it up he may drop it again 
before he has succeeded in shifting it to the back of his mouth in 
order to swallow it. In the beginning, only about 15 per cent of 
the pecks are completely successful, but the percentage improves 
rapidly with practice. 

Practice, however, is not the only factor determining success. 
As the chicks grow older, their peclting, even without practice, 
becomes somewhat more accurate; and when normal feeding is 
permitted the older diicks improve more rapidly tlran the 
.younger ones, so that within a few days those for whom pecking 
was experimentally delayed reach the same level of efficiency as 
the ones who were fed naturally from the start. It looks as if 
maturation processes alone without any practice whatever were 
sufficient to bring the behavior pattern up to a degree of perfec- 
tion that is sufficient to sustain life, but that after this point 
(which is normally attained before the time of hatching) has been 
reached, practice is needed in order to bring about the high de- 
gree of skUled coordination in aiming, striking, seizing, and swal- 
lowing the grain that is displayed by older chickens. 

It is loiown that in animals a number of rather complicated acts 
appear without previous practice. Avery for example, was able, 
by means of X-ray photographs, to show that unborn guinea- 
pigs shortly before the time of normal delivery make no attempt 
to right themselves when the body of the mother is placed in 
such a position that the fetuses are upside down, but that they do 
so immediately and without difficulty if placed on. their backs 
after artificial delivery a few hours later. Even more convincing 
are the experiments of Carmichael, “ who divided a mass of frog’s 
eggs into two parts, one of which was kept in plain water and 

« George T. Avery, “Responses of Fetal Guinea Pigs Prematurely De- 
livered,” Qenet. Fsychol. Monog., 1928, 3: 245-331. 

L. Carmichael, “The Development of B^avior in. Vertebrates Experi- 
mentally Removed from the Influence of External Stimulation,” Psychol. 
Rev., 1926, 33: 51-58. 

, “A Further Experimental Study of the Development pf Be- 
havior,” Psychol. Rev., 1928, 35: 253-160. 



BEFORE SPEECH: PHYSICAX. GROWTH 2 JQ 

the othei" in water 'containing chloretone, a drug which anesthe- 
tizes the developing animals so that they do not move within the 
which has no effect upon their physical growth. After 
a time the eggs in both groups hatched as usual into tadpoles. 
Those in the plain water shortly began to swim, but the anes- 
thetized group remained motionless. After the normal animals 
were swimming well, the others were removed to fresh water 
that did not contain any drug. Within a short time all began to 
swim, and in a few minutes they were swimming just as well as 
those that had been practising the art for some time. As soon as 
die effect of the anesthetic had worn off, the behavior appeared; 
it did not have to be learned. Salamander’s eggs, treated in die 
same way, gave the same results. 

While it is obviously impossible to keep babies anesthetized 
throughout the early stages of their development in order to see 
whether or not similar results would be obtained, a few experi- 
ments have been performed that throw some light on the question. 
All of you have seen pictures of Indian babies bound to a kind of 
wicker framework Imown as a “cradle board.” In the tribes 
among which the cradle board is used, the infant is bound to it 
shortly after birth and is kept upon it almost continuously, being 
removed only for the brief periods necessary for his physical 
care. Obviously this practice provides us with an excellent oppor- 
tunity for studying the effects of restricted practice upon the 
development' of such motor skills as sitting and walldng, even 
though the position on the cradle board does not completely 
abolish all activity. 

Dennis^** undertook to investigate this question, using as sub- 
jects the infants of Hopi Indian tribes which had come sufSciendy 
under the influence of white civilization to induce some of the 
Hopi mothers to discontinue the use of the cradle board, while 
others s till kept their infants bound as their ancestors had done. 
This situation was most fortunate in preventing the • occurrence 
of a scientific error that might easily have arisen if all members 
of the tribe had been using the board, for it was found that the 
Indian children were, on the avefagei. about one or two months 
later in learning to walk than American white children. But that 

« W. Dennis and M. G. Dennis, “The Effect of CradKng Practices upon 
the Onset of Walking in Hopi ChUdren,” /. Qenet. Psychol., 1940, 56: 77-86. 
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this is a racial characteristic and not the result of the cradling 
practice was apparent when it was found that the children who 
had spent the greater part of their first year bound to the cradle 
board learned to walk just as early, on the average, as those who 
had been allowed to move freely from the time of birth.^® An- 
other study by Dennis provides further evidence on this ques- 
tion. A pair of twin babies were kept in a special observation 
room from the end of their first month until the age of nine 
months. During this time each child was kept on his back in his 
own crib from which he was removed only for necessary physical 
care. Even then they were kept in the horizontal position as much 
as possible- While in their cribs they were prevented from using 
their hands to reach for objects by keeping tlie bedclothes drawn 
around their hands and bodies so tightly that the hands could 
not be withdrawn.^® In feeding, the hands were so restrained that 
they could not touch the bottle or spoon. They had no oppor- 
tunity to practice sitting or standing or many of the other com- 
mon activities of infancy until the experiment was discontinued. 

The most striking result of this experiment is the exceedingly 
small effect of the restriction upon activities that, in the normal 
child, usually appear before the age of nine montlis, and that 
were not rendered impossible for tiiese children by very reason 
of the restriction. Even the latter, however, in a number of in- 
stances appeared spontaneously during the brief periods of free- 
dom necessitated by bathing, dressing and so on. Although lack 
of opportunity for practice brought about some degree of re- 
tardation in such skills as sitting and walking, the retardation 
was not great. One of the twins was able to sit unsupported for 

■i* When bound to the board the infant can. move only the head. There 
is wide variation in the age at which the board is completely discarded, 
but after the t^e of three months most infants are given short daily periods 
of freedom. T^ically, however, the child is kept bound to the board for 
the greater part of the day until toward the end of the first year. 

itW. Dennis, “The Meet of Restricted Practice upon the Reaching, 
Sitting and Standing of Two Infants," J. Genet. Psjjcfoo/., 1935, 47: 17-31. 

18 Of course the restriction of activity was not so great as to run any 
risk of iniury to the child’s health or general bodily devdopment. The 
children were able to turn and wriggle around under the bedclothes but 
they were unable to withdraw their hands or to sit or stand. Throughout 
the emeriment they remained in good health and maintained a normal 
rate of physical growth. 
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a full minute by the 298th day; the other not until the 326th day. 
The first twin was able to walk alone at 17 months which, while 
later than the average, is still within the range shown by perfectly 
normal children. The second twin did not walk until after the 
age of two years but this cannot fairly be attributed to the restric- 
tion of practice but rather to the fact, later discot^ered, that a 
mild injury at the time of birth had produced a slight paralysis 
of the left arm and leg.“ 

As a result of his experiments Dennis came to the conclusion 
that, once a given level of maturation has been reached, children 
will develop most of the basic skills in a relatively short time 
and with only such stimulation as is given by their own organic 
needs and by tlie stimulation of their sense-organs through the 
sights and sounds, the odors and tactile contacts of an ordinary 
environment. Except for a few reflexes, specific forms of motor 
reaction are not acquired without practice, but if the child is 
normal and is given freedom to initiate such practice he will do 
so himself as soon as he is sufiBciently mature to learn the act. 
The little child does not need to be taught his motor skills, nor 
docs he have to be urged or reminded to practice them. Only give 
him a chance; he will take care of all the rest by himself. 

Just as is true with older persons, the amount of practice needed 
to perfect a given skill differs from child to child. A number of 
carefully controlled experiments have demonstrated that at least 
during the early years a child who is physiologically more mature 
will usually be able to learn many of the ordinary motor acts 
with a smaller amount of practice than a younger child. The 
favorite method for studying questions of this kind has been the 
procedure known as co-twin control, first used by Gesell and 
later adopted by a number of other investigators. The procedure 
is a neat one because it malces it possible to vary experimental 
procedmres while keeping the subjects in the experiments essen- 
tially the same; a thing that is impossible by any other known 
method. The secret lies in the use of identical twins as subjects. 

See note on pp. 117-218 of Norman L. Munn, Tsycbolopcd Develop- 
ment (Boston, Houghton Mifflin Co., 1938}, in which a personal communi- 
cation from Dennis is cited. 

®oSee pp. 69-73. 
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One of the twins is put on a particular kind of training regimen, 

' the other on a different kind, or is simply kept in an ordinary 
environment. Because identical twins can for practical purposes 
be regarded as almost exact duplicates of each other, any differ- 
ences in their behavior that appear at the end of the period of 
special training can be ascribed to the training with more assur- 
ance than is warranted when the possibility of differences in the 
ability of the children themselves is not ruled out. 

Gesell and his co-workers have employed this method in study- 
ing the acquisition of a number of motor skills and other develop- 
moital traits such as block-building, stair-climbing and the 
acquisition of language.^® Their results have been fairly uniform 
in showing that when one twin is given a specified amount of 
daily practice in these slcills while the other is prevented from 
practicing them at all, the trained twin will acquire some pro- 
ficiency while the other wUl fail to make noticeable headway. 
But if, at the end of the period, the untrained twin who now 
has the advantage of some additional weeks of age is subjected to 
the same kind of training as was given to the other, ho will acquire 
a comparable amount of skill in a shorter length of time. Tliis is, 
of course, about what one would expect because of the extraor- 
dinarily rapid rate at which development proceeds during the 
period of infancy. Since ability as well as practice affects the rate 
of learning among people of all ages the twin who is older when 
training is started should, of course, learn more easily. McGraw, 
in her widely known study of Jimmy and Johnny, “ obtained 
results that do not differ essentially from those just described, 

®iNote that although Dennis used twins as subjects in the experiment 
last described, he did not employ the method of co-twin control. Although 
of the same sex, the twins were fraternal, not identical, and both were 
submitted to the same experimental regimen.. 

Arnold Gesell and Helen Thompson, “Learning and Growth in Iden- 
dcal Infant Twins,” Qenet. Fsychol, Mowog., 1929, Vol. 6, No. 1, p. 123. 

** Provided, of course, that at the time training is begun the child has 
reached a maturational level at which real “practice” is possible. There 
would be litde use in trying to teach stair-climbing to an infant two weeks 
old. 

®*Myrde B. McGraw, Growth; a Study of Johnny and Jimmy fNew 
Yodc, D. Appleton-Century Co^ 1935), p. 319. 
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THE NORAIAL COURSE OF MOTOR DEVELOPMENT 
IN INFANCY 

At birth, as we have seen, the child’s activity consists chiefly 
of mass movements, with a few specialized responses that are 
fairly well coordinated. Show the month-old baby a toy, say a 
rattle, shake it about, and what are the results? He may not 
respond at all; if he does, the most we can expect is some increase 
in general activity, perhaps momentary fixation of the eyes on 
the object, a little harder kicking, a few extra waves of the arms, 
or mouth movements as in suck^g. 

Return six months later. The baby who formerly lay helpless 
on his back is now sitting in his high-chair with only such sup- 
port as it affords; perhaps he may even be able to sit alone on 
the floor for a minute or two without toppling over. Show him 
the rattle. The baby watches with interest as you take it from 
your bag; his gaze, formerly so uncertain and wavering, now 
follows your every movement. As you extend the toy toward 
him he reaches for it without hesitation. The forward thrast of 
the hand may not be perfectly aimed, but any error in direction 
is promptly corrected and the extended fingers close about the 
toy as soon as it is torched. Once in his hand the rattle is manipu- 
lated in a dozen different ways. It is waved about, hammered, 
chewed, sucked, rubbed against his face, passed from one hand 
to the other, laid down and picked up again, scratched and patted, 
all with an intentness of expression which rivals that of the scien- 
tist engaged in investigating the possibilities of a new laboratory 
instrument. The remarkable advance in motor abilities that has 
taken place in the short 'space of six months is seen in every 
movement; in his posture with erect neck and shoulders and well- 
coordinated head movements, in the dexterity of his hand move- 
ments and his ability to direct the movements of his hands by the 
use of sight, in the readiness witli which he is able to follow a 
moving object with his eyes, and most of all in the decrease in 
non-specific mass activity and its replacement by adaptive move- 
ments of local parts. Although he is still inclined to ‘Svriggle all 
over” when he tries to do something, particularly if it is some- 
thing new, his wriggling is more likely to produce the desired 
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result, even though a good m^ny unnecessary movements are 
involved. 

Try the same experiments six montlis later. We now find the 
year-old baby creeping about with considerable agility, sitting 
alone with perfect balance and changing from the sitting position 
to the creeping position without hesitation or difficulty. He pulls 
himself to a stand by the help of a piece of furniture, walks with 
the aid of a supporting hand or the rails of his crib. At six months 
he could manipulate fairly good-sized objects, using his entire 
hands without very much independent finger movement; by nine 
or ten months, finger movements have advanced to the stage at 
which he can pick up tiny objects between his thumb and finger. 
(See Figure 45.) Before the end of the first year the index finger 
is used alone for pointing, touching, and exploring objects in 
many ways. By this time, too, most children show some tendency 
to use one hand in preference to the other, though the difference 
is not very marked. Hand preference at this stage is, in fact, so 
slight that nearly all babies will be likely to grasp an object with 
the hand nearest it whenever there is a definite advantage of posi- 
tion; but if care is taken to offer an object exactly in the median 
line of the child’s body so that neither hand is given any advan- 
tage over the other, it is found that as age advances more and 
more children come to reach with the right hand rather than 
with the left. (See Figure 46.) We have no’way of knowing, at 
present, whether this general preference for the right hand is 
determined by some native process of maturation or whether it 
is the result of training. Undoubtedly most mothers tend to en- 
courage children to use the right hand whether or not they are 
aware of doing so. Objects are put into the right hand more often 
than into the left; the right hand is more likely to be picked up 
and patted or stroked (as a result of the hand-shaking habits 
formed in ordinary adult intercourse). Some mothers from the 
beginning make a definite effort to train the child to be right- 
handed. They feel that since this is a right-handed world, with its 
macliinery and its social customs adapted to right-handed people, 
the child who is right-handed has a distinct advantage over the 
one who is left-handed. It is posible, therefore, tliat hand prefer- 
ence is entirely a matter of early training,^ but the fact that right- 
handedness is the rule among practically all races of mankind 








riG. 45.— DEVELOPMENT 01 MANUAL PREHENSION IN INFANCY 

The ten stages in the development of the ability to seize and hold a one- 
inch cube have been named by Halverson as foUoivs: (i) reach but no 
contact, (2) contact but no grasp, (3) the primitive squeeze, (4) the 
squeeze grasp, (5) the hand gra», (ti) the palm grasp, (7) the superior 
palm grasp, (8) tlie inferior forenngw grasp, <9) the forefinger grasp, and 
fro) the superior forefinger gra^. The numbers bdow the drawings show 
the ages at which each of the above stages is lihely to- appear. {Repro- 
duced permission of the author and the publisher from H. M. Halver- 
son. “An fiiperimental Study of Prehension in Infants by Means of System- 
atic Cinema Records." Genet. Psychol. Monag., 1931, 10: 107-286.) 





FIG. 46.— DEVELOPMENT OF KIGHT-HANDEDNESS IN INFANTS 

(From H. S. Lippman, “Certain Behavior Responses in Eariy Infancy," 
]. Genet. Psychol., 1927, 34: 424-440. Courtesy Clark University Press.) 
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makes it seem probable that some neurological factor is involved 
as well. However, whatever nati\je features are involved cannot 
do more than establish a tendency, for children who appear to 
be “naturally” left-handed can, as we aU Itnow, be trained to use 
the right hand, though the process of training may be difficult. 
Whether or not it is desirable to do this is another matter, which* 
we shall consider in a following chapter. 

The average child learns to walk alone by the age of fourteen 
or fifteen months. Nearly all can do so by eighteen months. After 
the child has learned to walk, motor development is seen less in 
the appearance of “new” abilities than in the extension and im- 
provement of , earlier accomplishments. The major organizations 
of motor acts have been laid down, the basic motor patterns have 
been designed. From now on, although tlie baby’s motor develop- 
ment will include the acquisition of many new skills, these skills' 
will differ from those acquired earlier in several respects. They 
will vary more from child to child and will be tnore closely 
related to his individual experience, that is, the element of learning 
will be more conspicuous. They will be more narrowly related 
to particular situations and particular purposes. For example, some 
children learn to write, while others do nor, and whether or not 
wlriting is learned will depend not only upon ability but upon 
opportunity and experience. And writing is used in fewer situa- 
tions than the basic skills of reaching, grasping, holding, and the 
coordination of eye and hand by which the movements of the 
pen are directed. The same thing is apparent in other motor skills 
gained after the period of infancy. Walking and running are 
basic skills acquired by all normal persons. They are used in an 
extremely wide variety of circumstances. But such specialized 
adaptations of these acts , as dancing, walking a tight-rope, and 
skating are not universally learned and have a much narrower 
range of usefulness. 

Jn summary, then, we may note that the acquisition of motor 
skill by the infant is not, as some have thought it to be, merely 
the re^t of “accidental” conditioning through experiences gained 
in “random” activity. In the fimt place the child’s activities are 
not “random” at all. They are, as we have seen, the direct result 
of an organic craving for sensory stimulation— a craving that is 
secondary only to die primary organic drives of hunger and thirst. 
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This craving alone, in the normal child, is sufficiently pronounced 
to insure that in any oi’dinary type of environment that the child 
is free to exploit, enough self-initiafed- practice will be had to 
give reasonable proficiency in such basic motor skills as sitting, 
standing, walking, running, and handling objects. Few people 
realize the enormous amount of practice in these arts that every 
child gains in the course of his everyday activities. From morning 
to night he is busily exploring the world about him. Every new 
object he sees is exploited in a dozen different ways and by the 
aid of as many senses as he can bring to bear on it. It is felt, tasted, 
hammered, pushed about, dropped and picked up again, turned 
over and over, looked at from every angle, listened to, dragged 
about, and stuck into every available crevice, and its possibilities 
as a noise-maker, a scratching or engraving tool, a lever, and a 
poker are tried out on as many different objects as possible, not 
forgetting the parlor furniture. Not only does this incessant prac- 
tice bring about rapid improvement in motor skills, but it also 
provides the personal experience that gives form and meaning 
to the sensory impressions that accompany all the child’s activi- 
ties. Objects lose their impersonal character, if, indeed, they 
existed as objects for the child before- mcperience had brought 
them into some land of personal relationship to him, which seems 
rather doubtful. The cup from which he drinks his morning milk 
is no longer merely a visual pattern of lights and shades or some- 
thing that stimulates his organs of touch but is also a desired 
object, a giver of pleasure, a satfsfier of his bodily needs. It is 
not a thinig completely external to himself but something that has 
a very intimate relationship to himself. Thus we see once more 
how the intimate connection between the varying aspects of the 
developing personality makes it impossible to consider one of these 
aspects without reference to all the rest. The infant acquires 
control of his motor processes tiurough the conditioning of his 
movements in such a way as to gain greater satisfaction of his 
need for sensory experiences. And all the time that he is acquiring 
these experiences and gaining these skills he is learning many 
other things. He is beginioing to grasp some of the routine habits 
of things, the everyday laws of the physical world, so that he 
knows more exactly what to expect from his actions. When an 
object with which he has been playing slips from his grasp, he 
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no longer gazes helplessly in all directions but he leans from hie 
high-chair to look and gesture toward the floor. Moreover he 
demonstrates that he has acquired some Itnowledge of human 
psychology as well, for if help is not immediately forthcoming, 
the chances are that he will scream until he gets it. He is becom- 
ing more discriminating in his reactions both to persons and 
objects. He has learned that this thing hurts, that this person' will 
^always yield to his demands if he is sufficiently insistent, while 
that one is likely to remain obdurate. He learns that certain 
objects are adapted to particular uses, while others will 
not serve. Thus his behavior becomes better suited to the gratifi- 
cation of his needs and desires. 

Learning how to control his own body is of the utmost im- 
portance to the infant for its own sake. But the child does not 
acquire his motor skill just for the sake of becoming skillful. That 
which he aims at is the mastery of his world to which end the 
mastery of his body is merely a necessary means. In the course 
of his incessant practice and experimentation he gains quite as 
much in the way of intellectual experience as in motor ,skill, and 
his patterns of personality and' social reactions undergo quite as 
marked changes as does his motor ability. We shall turn to some 
of these matters in the next chapter. 


THE BIOGRAPHY OF A BABY 

Jessie Chase Fenton, A Practical Psychology of Babyhood 
(Boston, Houghton Mifflin Co., 1925), pp. xiv-l-348. 

In this chapter and in the ones immediately preceding and following 
it you have been told something about the typical course of develop- 
ment during the period of infancy. But no two babies are alike, and 
in order to see how all these manifold aspects of ability and experi- 
ence work together in producing the highly individual personality 
of a living child we must deal not merely with averages but with in- 
fdividuals. 

Many accounts of the growth and development of individual chil- 
dren have appeared since Tiedemann, in 1787, published a report of 
the early responses of his little son. The book by Mrs. Fenton is not 
new, but it is one of the best of its kind that has appeared. It has the 
merit of being written by a psychologist who was at the same time 
alert to the fact that many of her readers were likely to be interested 
in practical questions of child care and training as well as in the more 
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stricdy scientific questions of the manner and order in which new 
forms of behavior emerge. Based as it is upon painstaking records of 
the development of the author’s little son, it is replete with interesting 
and illuminative anecdotal accounts of actual episodes that lend vivid- 
ness and meaning to the factual material. 

Young people sometimes think that books of this kind are suitable 
only for those who are already parents. This is not true. Parenthood, 
like ‘other major concerns of life, demands preparation in advance if 
its responsibilities are to be adequately met and its joys fully realized. 
Young men as well as young women will profit by gaining a morer 
concrete acquaintance with babies and their development. To many 
young fathers as well as young mothers their first child with his con- 
stant exhibition of “ways that are dark and tricks that are vain” is 
indeed an alien creature. Reading about the growth and behavior of a 
baby is by no means equivalent to raising one, but it may be the best 
available substitute. 

Key for Matching Photographs and Descriptions at end of Chapter VIII 

Picture A B C D E P 

Situation 7 , 9 i 3 S 4 



chapter X 

TH,E PERIOD BEFORE SPEECH: 

111. THE GROWTH OF ADAPTIVE BEHAVIOR 

When we ‘speak of “adaptive behamor" are we neces- 
sarily referring to a special kind of reaction that 
differs from all others? Eseplain. 

Through which sensory avermes are stimuli leading to 
adaptive responses on the part of the infant most 
commonly received? 

How do Biihler's three “type^' of social behavior as 
seen in the infant compare with your observations 
of older children and adults? 

What do we mem by “insight,*’ and how do human 
beings differ from the lower mimals in the use 
that they make of insight in learning? 

Is it equally easy for all children to gain insight into 
social situations? Why not? 

THE UNITARY CHARACTER OF ADAPTIVE 
BEHAVIOR 

The distinction between “motor behavior,” which was con- 
sidered in the last chapter, and “adaptive behavior,” which is our 
present concern, is largely arbitrary, determined for the most 
part by the interest of the observer. Adaptive behavior itself is 
not necessarily different from that previously discussed. Behavior 
as such cannot be divided into classes, for no form of behavior 
ever stands alone. But the interest and attention of tlie observer 
may so shift from time to time that for the moment he is willing 
to ignore all aspects of a given bit of behavior except the one 
that temporarily interests him. So whereas we were formerly 

*53 
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concerned with the increasing complexity of tlie child’s move- 
ments with advancing age and with the accuracy of his bodily 
coordinations, we shall now turn our attention from the form of 
the movements to their success or failure in attaining the goals at 
which they appear to be directed and to the changes in the stimu- 
lus-value of these goals with changes in maturity and experience. 
In so doing we shall often find ourselves impelled to depart from 
pure description and pass . over into the more debatable area of 
interpretation and inference. The hazards are obvious; yet they 
must sometimes be risked if we.are to avoid the sterility of mere 
enumeration of observed fact. But if we are careful to note the 
points at which observation leaves off and interpretation begins, 
many of the most serious pitfalls can be avoided. 

The child’s early adaptive responses are directed toward, the 
outside world and ate initiated dmpst entirely through stimula- 
tion of the exteroceptors.^ They are termed adaptive because they 
are not merely repetitive activities but their patterns change with 
each new performance in a more or less systematic fashion and with 
relation to a goal. The idiot who sits on the floor and rocks him- 
self forward and backward all day long is not exhibiting adaptive 
behavior. Neither is the child who sits aimlessly at his desk cover- 
t-internal sensations can sometimes be intensified or abolished, bur they 
do not greatly change in quality. But an article of food, for example, can 
give rise to a wide variety of sensations. It can be seen, smelled, ana in the 
mouth of an uhsldllful eater it may even be heard! It stimulates the organs 
of touch in the mouth, lips and throat, perhaps those of die fingers as well, 
and it stimulates the tempeiatute senses. Under some conditions it may 
give rise to cutaneous pain. And all these sensations can be varied within 
rather 'wide limits by changing the relationship of the body to the source 
of the stimulation. Manipulating the stimulus object in various ways will 
gready alter the visual sensations; the taste sensations can be madined by 
masticating food for longer or shorter periods or by shifdng it to different 
parts of the mouth. It may be approached or avoided. Tlte duration of the 
association with it may in mtwt cases be increased or shortened at wilL But 
a stomach-ache is a different matter. Only indirecdy does it give rise to 
adapdve behavior. It may so change the child’s mood that his adaptations 
to external conditions are very different from those that would have beeh 
made in a good state of digesdon, and it may serve as a warning to the 
adult that a change in diet would be desirable. But one cannot run away 
from a stomach-ache that is already present nor change its form or in- 
tensity through any simple Idnd of behavioral adaptation such as lies within 
die capacity of the infant. 
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ing sheet after sheet of paper with meaningless scribbles.® But 
if the idiot begins to vary his rocking by additional movements 
of his body so as to intensify the bodily sensations or when he 
shifts his position away from the wall or furniture so as to gain 
greater freedom or if the child presently turns his attention to 
what he is doing and begins to draw a picture or write a story, 
then we classify the behavior as adaptive because its form has 
been modified in at least a quasi-purposive way. Adaptive behav- 
ior is behavior that is directed toward a goal, to the satisfaction 
of a need or desire. It is therefore characterized by attentiveness 
or bodily set and by changes in the form of the behavior pattern 
that show a systematic trend, though this trend may be and often 
is broken by interruptions and retrogressions. In everyday lan- 
guage we say that in order to show adaptive behavior the indi- 
vidual must be able to utilize the experiences of the past as 
directional cues by which he steers his behavioral course in order 
to reach his goal. At least in a rudimentary way he must make 
discriminations, classifications, judgments. He must remember, 
and he must also be able to forget. 

All tills sounds very much beyond the infantile level. Actually, 
however, we have ample evidence that the beginnings of these 
processes are under way long before speech has become suffi- 
ciently advanced to enable the child to provide us with evidence 
of a more direct type.® In a sense we may speak of these adaptive 
reactions as indicators of the infant’s growing intelligence; but as 
we shall see later, no one has yet managed to select from the 
manifold responses of the infant the particular ones which give 
unequivocal indications of the results to be expected from stand- 
ard intelligence tests at a later age. 

® Of course it is likely that even in these cases small adjustive movements 
that, if pressed, we should be forced to call “adaptive” are taking place, 
but they are so slight that for practical purposes we may ignore them. 

® Some persons question whether verbal reports of these processes^ are 
more dependable than the evidences provided by observable motor actions. 
This is a moot quesdon, but there can be no doubt diat the verbal reports 
can be more conveniendy handled and that there will be fewer disagree- 
ments in interpreting them. 
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ADAPTIVE RESPONSES OF THE INFANT TO 
OTHER PEOPLE 

In all forms of conditioned behavior, the process of learning is 
circular. The stimulus that arouses the organism is followed by 
a response that induces return sensations which in their turn act 
as new stimuli. Behavior is not a succession of isolated acts but 
a continuous series in which each element is at once a response 
to the preceding event and a stimulus for that which is to follow. 
It is therefore not surprising to find that those responses which 
induce intense and widespread stimulation of the organism bring 
about more rapid and clearly patterned modification of the child’s 
responses than those which are faint and poorly localized. 

For the young infant, nothing else in his environment fulfills 
these conditions so uniformly and completely as the human beings 
who minister to his daily needs. Spatially they are large objects 
upon which his uncertain gaze can focus without undue strain. 
They move about, intercepting the light and providing points of 
fixation for the eyes to follow. They make sounds of varying 
pitch and intensity, And most important of all, their presence 
is associated with most of the child’s sensations of comfort and 
relief. They provide food when he is hungry, give warmth when 
he is cold. They ease his tired muscles, soothe his chafed skin, 
and quiet his wailing by tender caresses. Small wonder that his 
earliest adaptive responses are usually directed toward people 
rather than inanimate objects; that his earliest indications of 
“memory” have to do with people, that his eyes follow their 
movements so insistently that in experiments carried out with 
infants between the ages of two and six months * it is often found 
necessary to screen the experimenter from the infant’s sight before 
any other stimulus can be made effective. 

The baby’s first reactions to human beings are positive. He 
watches them, smiles when they speak to him. It makes no differ- 
ence, in the beginning, whether the voice is kindly or threatening, 

‘These ages are approximate. However very young infants have not yet 
had time to build up very distinct socid reactions, and at a later age their 
developing ability to manipulate objects and consequent interest in them 
brings about a partial displacement of . the early and all-consuming in- 
terest in persons. 
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"whether the face smiles or frowns. All his associations with human 
beings are pleasant; he expects, we may say, nothing but IfinHness 
from them. But at about the age of five months his response to 
frowns and a thi'eatening voice or gesture begins to be somewhat 
different from that shown to a smiling face and a friendly voice.® 
To the latter he continues to respond by smiling and approaching 
movements; but the threat or the frown is likely to cause with- 
drawal and in many cases crying. A little later, many children 
begin to reinterpret the threat as a form of play, and after a 
moment’s hesitation respond once more by smiling and laughing. 

Awareness of strangers appears at about the same time that the 
differentiated response to friendly and unfriendly voices can be 
observed. The baby is less responsive when a stranger appears; 
he sits quietly and stares without smiling. If the stranger ap- 
proaches too near him or tries to take him in his arms, the baby 
draws back and perhaps begins to cry. In all this there are great 
differences between children, differences that it is often hard to 
account for purely on the basis of experience. It is very probable 
that hereditary tendencies are involved as well; tendencies that do 
not fix the behavior irrevocably, but that predispose some children 
to be unduly disturbed by unfamiliar and perhaps unskilled meth- 
ods of handling and hence, all other things being equal, to be 
more easily “conditioned” against unfamiliar social contacts there- 
after. 

The very young infant is less likely to respond to other chil- 
dren than to adults, but this is probably because adults are larger 
and more active, because they are likely to make stronger at- 
tempts to attract his attention, and— perhaps most of all— because 
adults rather than children have ministered to his daily wants 
and have therefore become objects that have special and personal 
meaning for him. Biihler,* in a study of the social reactions of 
infants toward each other, reports that when two babies less 
than six months old are placed in the same crib facing each other 
they m:e likely to pay little attention to each other. If an infant 

"C. H. BiiWet and H. Hetzer, “Das erste Verstandnis von Ansdiuck 
im etsten Lebensjahr,” Zseh. f. Psychol., 1928, 107: 50-61. 

«C; Biihler, “Die eisten sozialen Verhaltnngsweisen des Kindes,” in So- 
ciologische und psyehologische Studien ub& das erste Lebensjahr (Jena, 
Gustav Fischer, 1925) , 
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happens to meet another’s look, he may smile as he would at an 
adult, but at this age babies do not make active advances toward 
each other. In the second half-year, however, the baby begins to 
make definite attempts to attract the other cliild’s attention. He 
touches him, makes cooing sounds, and interferes with his activi- 
ties. If the other baby does not respond he may go further. He 
squeals, pulls the other child’s feet or clothing, snatches at his 
toys. Before the end of the first year, practically all the forms 
of social behavior seen in later life can be observed in embryonic 
form. There is domination of one child by another, leadership, 
rivalry, bullying, and submission. There is imitation, cooperation, 
generosity, and selfishness. There is the dog-in-the-manger child, 
who Snatches all the other baby’s toys but makes little attempt to 
play with them. There is the overgenerous cliild who proffers all 
that he has to the other. 

Elsewhere Biihler describes three general types of social behav- 
ior that can be observed in children between the ages of six 
and eighteen months, as follows: ^ 

(a) The socially blind infant behaves in the presence of another 
chad as if nobody were present; he looks at the other without any 
emotion, he takes toys, plays and moves without any regard for the 
other child; he does not pay any attention to the other’s movements; 
he is neither impressed nor interested in the other’s presence or activi- 
ties. (b) The socially dependent, on the contrary, is deeply impressed 
by the other’s presence and activities; he can either be inhibited or 
else be stimulated by the other’s presence. In the first case he wUl not 
move; will watch the other or copy him, wfil obey him, and some- 
times even give signs of fear in front of him; in the second case, he 
will display in front of the other, will demonstrate objects and ges- 
tures, will try to rouse the other, and sometimes wfll even get enthu- 
siastic and excited. In both casra all his movements are dependent 
on the presence of the other child; he observes the effect of his 
behavior on the other and carefully watches the other’s, reactions, 
(c) The third type is still different. The socially independent child is 
one who— though aware of the other’s presence and responsive to his 
behavior— yet does not seem dependent on him, is neither intimidated 
nor inspired. He reacts to the other, wards him off when necessary, 
yet never becomes aggressive himself. He may or may not join the 
other in play, is not inconsiderate, but sometimes even consoles the 

* Chadotte Buhler, “The Social Behavior of the Ghild,” in Handbook 
of Child Psychology, Carl Murchison, ed. (Worcester, Clark University 
Press, 1931), 
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Other, encourages him, takes part in his activities; yet, with all that, 
he remains independent in his movements; for instance, he may sud- 
denly turn away and do something for himself. 

All these types may be seen among older children and adults 
as well as in babies. Just how persistent they may be we do not 
know. Whether or not the baby who pays litde attention to the 
people around him is more lilcely than others to develop into the 
“socially blind” adtdt who keeps to himself, lives for himself, and 
when dirown into the society of others makes all kinds of social 
blunders because of his insensitivity to the way his associates are 
reacting; whether or not the gregarious baby becomes the highly 
socialized man or woman, and the child who is socially indepen- 
dent in infancy continues to be able to get along with his Com- 
panions or without them as circumstances seem to require are 
questions that the future must answer. Biihler tells us that the 
babies whom she studied behaved, on tlie whole, in much the same 
way on repeated trials at intervals of a few weeks or months, but 
that is not long enough to tell the whole story. Common sense 
as well as everyday observation, however, would lead us to think 
that in social matters as well as in other things such as health and 
physical development, the child who gets a good start early in 
life has an advantage over the one who does not. 

Social training, then, does not begin when a child enters danc- 
ing-school or when he goes to kindergarten, or even when he 
begins to speak and is taught to say “thank you” and “if you 
please.” Social habits have their starting point much further back. 
Their basic patterns are laid down in early infancy, before formal 
training begins, in the unremembered period before speech when 
impulses and attitudes are translated directly into action. The 
social behavior of the infant differs from that of the adult in 
many of its details, but its broad outlines foreshadow tlie form 
that it may later assume. 

ADAPTATION TO THE PHYSICAL WORLD: 

DISCRIMINATIVE BEHAVIOR IN THE INFANT 

The child’s preoccupation with sensory stimulation leads him 
to constant exploration of objects and their properties. Although 
the normal baby repeats the same sensori-motor activity over 
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and over again, he soon begins to introduce variations into his 
play. He scratches the surface of objects with his nails and then 
shifts to patting them with his open hand or trying to get them 
into his mouth. He manipulates his own toes, hands, and ears, 
pulls at his clothing, drags himself to a stand by the aid of the 
bars of his crib. From the results of these manifold operations 
he soon begins to learn the laws by which his physical world as 
well as his social world is governed. The infant of six months 
at first reacts to practically every new object in much the same 
way. He reaches for it and if he succeeds in getting hold of it he 
manipulates it in various ways, fingering it, scratching it, ham- 
mering it, waving it in the air, dropping it, and picking it up 
again. The moutli as well as the fingers participate in tliis activity, 
regardless of whether or not the object actually goes into the 
mouth, for the lips and tongue are in almost constant movement 
and the increased flow of saliva often dribbles from the lips. The 
seemingly undiscriminating character of this behavior in which 
a shoe, a rattle, a wooden block, and an apple are received with 
equal apparent enthusiasm and are handled in as nearly identical 
fashion as the structure of the objects permits might lead one to 
wonder whether the infant, at this age, responds to the external 
characteristics of objects enough to make it possible for him to 
classify or assort them at all. 

Ling ® has provided us with a little information on this point. 
In her experiments, babies between the ages of six and twelve 
months were seated before a table on which were two (or more) 
bright yellow wooden blocks of different shape or size. The 
apparatus was so constructed that either of the blocks, regardless 
of its position, could be fastened to the table, thus malting it 
impossible for the child to secure it. The other block could readily 
be picked up and handled. To make the stimulus of die “correct” 
block even stronger, before each trial it was first carefully steril- 
ized and then dipped into a saccharine solution which made it 
taste sweet if put into the mouth. The purpose of the experiment 
was to find out whether infante as young as six months of age 
could learn to discriminate between two blocks of different 

^Bing-chung Ling, “Form Discrimination as a Learning Cue in Infants,” 
Comp. Psychol, Monog,, 1941, 17, Serial Number 86, p, 66, 
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shape, say a cross and a triangle or a circle and a square. After 
he had had time to find out that one of these blocks could not be 
budged from its place no matter how much tugging was applied, 
while the other could be easily secured arid was pleasantly flavored 
as well, would a time come when the child would reach directly 
for the correct block and pay no attention to the wrong one, no 
matter what the relative position of the two might be? 

This proved to be the case. The number of trials needed to 
establish the association varied greatly from child to child, as 
might be expected in view of what we know about individual 
differences. 'Wien the forms used were very different from each 
other, as a circle and a cross, fewer trials were required for the 
infants to make tlie discrimination; when they were more nearly 
similar, as a circle and an ellipse, more time was needed. (See 
Figure 48.) 

There was evidence that the process of learning involved some- 
thing more than just making the discrimination required at the 
moment. The first discrimination was always harder to learn 
than those that came later in the series, a fact which suggests 
that the babies were not merely learning particular discrimina- 
tions but were learning to discriminate. Moreover, there were 
several children who showed evidence of a still higher type of 
generalizing process. These infants were first trained to select 
a circle and ignore a square. After this reaction had been thor- 
oughly built up, the principle was suddenly reversed. Now it 
was the circle that could not be dislodged and the square that 
had become the motivating stimulus. For the greater number of 
the children, this was indeed bewildering. They continued to tug 
at the circle and frequently cried or became angry. Even after 
lucky accident had demonstrated that the despised square now 
had acquired all the virtues formedly possessed by the circle, 
they were slow to respond to the cue and would revert to the 
circle at frequent intervals long after the shift had been made. 
But there were four of the eighteen infants with whom this 
experiment was tried who behaved very differently from the 
others. After a few preliminary assaults on the circle, the dis- 
covery would be made that the square could be easily dislodged. 
Unlike the other members of the group, these babies showed signs 
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of surprise and interest in this fact. Whereas the other babies 
had handled the square only briefly and then renewed their 
attacks upon the circle, these children immediately shifted their 
attention to the square. They examined it at length, turning it 
over and over, occasionally bringing it to their mouths as if to 
verify the flavor. “From that time on,” so says the author, “the 
facial expression relaxed, the fretful, bewildered vocalization was 


r 

Forms i 




FIG. 48.— THE COMPARATIVE EFFECT OF INTRINSIC DIFFICULTY OF THE 
TASK AND THE AMOUNT OF PREVIOUS PRACTICE UPON PERCEPTUAL 
raSCRIMINATION BY INFANTS 

(After Bing-chung Ling. The children in Group I learned to discrimi- 
nate the forms in the order from easiest to most difficult. Tliose in Group 
II began witli the most difficult and then progressed to the easier ones.) 

promptly replaced by a cheerful and contented one and the infant 
seldom or never returned to the once highly motivated circle.” 
The author regards this as affording some indication of the early 
stages of what the Gestalt psychologists call “insight” which 
means that the subject reacts to a new situation on the basis of 
some general principle (as “squareness” or “roundness”) that 
enables him to make the correct response almost immediately 
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without going through the slow and laborious process of learning 
by conditioning or by “trial and error.” ® 

THE BEGINNINGS OF “iNSIGHT” IN INFANCY 

The ability to use tools is one of the marlcs that distinguishes 
man and to a lesser extent the monlcey from animals below the 
leirel of the primates. Kohler, in his fascinating book on the behav- 
ior of apes,^® describes many instances of tool-using and even 
of a primitive kind of tool construction in chimpanzees. When 
a banana was hung just beyond the reach of a hungry chimpanzee, 
he would bring boxes, pile them one upon another, and climb 
upon tliem in order to reach it, or he would get a stick and knock 
it down. Babies early learn to use pieces of furniture in the same 
way. Babies and apes alike find ’that sticlts, spoons, or other objects 
can be used to pull objects toward them or to poke things out 
of crevices. (See Figure 49.) In using objects in this way they 
show, by their mistakes as well as by their successes, that they 
are responding to ideas about objects and not to objects as such. 
The ape who uses a stick to knock down a suspended banana 
may try to do so with a bit of straw if no stick is handy; the baby 
gets many a bump from his attempts to use a rocking-chair or 
other unstable object as a highway to the cookie-jar. 

These are simple matters, yet they signify an enormous advance 
in power of thought over that indicated by the direct bodily 
attack which is the only mediod of problem-solving that animals 
below the level *of the primates are likely to display. The dog, 
the horse, and the rat will starve with food hanging within their 
sight, no matter how many objects are available that could be 
used as stepping-stones and that are quite within their power to 
move. To be sure, the development of the hand as an instrument 

» Learning by “trial and error" is not greatly different from learning by 
conditioning except that the former term is usually confined to learning 
some kind of means-end relationship, whereas in the latter instance the sub- 
stitute stimulus that becomes sufScient to evoke the response may and 
sometimes is , basically unrdated to the unconditioned stimulus that serves 
as the goal. Usually, too, the term “trial and error” is used only with re- 
spect to behavior carried on at a higher level than that of a simple reflex. 

W. Kohler, The Mentality of Apes (New York, Harcourt, Brace and 
Co., 1925). 
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for grasping and holding jnalccs it simpler for the child or the 
monlcey to nse tools than it is for the horse or the dog to do so, 
but this cannot entirely account for the difference. 



FIG. 49.— CHIMPANZEE FITTING TWO STICKS TOGETHER TO MAKE A 
LONGER ONE WHICH HE CAN USE TO OBTAIN FOOD 

(After Kohler from Great Experiments in Psychology by H. E. Garrett. 

D. Appletoa-Centnry Co.) 

Evidence that “insight” is a more advanced type of mental 
performance than is simple associative learning comes not only 
from the fact that its manifestations are almost wholly confined 
to man and a few of the higher animals. Insight depends on the 
ability to make abstractions and this, in its turn depends upon 
memory, discrimination, judgment— in short upon all the various 
mental processes that we often lump together under the heading 
of “general intelligence.” It would appear from the evidence thus 


«SeB pp. 358-359. 
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far given that even before he has leai-ned to express his ideas in ■ 
words, the infant shows dear signs of at least a simple level of 
abstract thinking. And there is further evidence that babies differ 
in respect to their ability to think and reason quite as markedly 
as they do in the size of their bodies or the quality of their motor 
performances. All this has led to a continued effort to develop 
some means by which infant intelligence can be measured in 
objective terms as we are now able to do with older children 
and adults. How far these ffforts have succeeded will be shown 
in the next section. 


THE MEASUREMENT OF INTELLIGENCE IN 
INFANCY 


The first formal series of intelligence tests for infants was 
devised by Kuhlmann in 1922.'® In 1925, as the result of long 
and very careful study of the behavior of infants and young chil- 
dren, Gesell “ published a series of developmental norms for suc- 
cessive age levels beginning with ,the age of four montlis. This 
was followed by a second and revised series “ for the earlier 
ages in which the developmental standards were carried down- 
ward to the one-month level. A third version of these tests has 
recently been published.^" Bayley^® developed a series of tests 
for the first year of life in connection with a long-term study of 
a group of CaUfomia children, and at the Catholic University 
I of America Linfert and Hierholzer ” worked out a somewhat 


Kuhlmann, A Handbook of Mental Tests (Baltimore, Warwick and 
York, 19Z1), pp. vi + 208. 

Anold Gesell, The Mental Growth of the Presehool Child; A Psycho- 
logical Outline of Normal Development from Birth to the Sixth Year, 
Including a System of Developmental Diagnosis (New York, Macmillan 
Co., 1925), pp. x + 447. 

“Arnold Gesell, Infancy and Human Growth (New Yorlt, Macmillan 
Co., 1928), pp. 3Evii + 4i8. 

“Arnold Gesell, H. M. Halverson, et al, The First Five Years of Ltfe: 
The Preschool Years (New York, Harper and Bros., 1940), pp. xii + 393. 

“Nancy Bayley, The California First-Year Mental Scale (Berkeley, 
Calif., University of California Press, 1933), pp. 24 

tr Hsirriette-Elsie Linfert and Helen H. Hierholzer, “A Scale for Measur- 
ing the Mental Development of Infants During the First Year of Life,” 
Studies in Psychology . and Psychiatry from' the Catholic University of 
America, igtS, Vdl. i. No. 4, pp. 33. 
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similar device for the same age-range. In Vienna, Bhhler “ made 
up a scale for use with Viennese children which has been trans- 
lated into English and used in a number of studies of infant de- 
velopment in this country. A few of the items from this scale are 
reproduced below in order to give you a more concrete idea of 
the kind of acts that psychologists have thought to be diagnostic^ 
of “intelligence” in the young infant. The age given for each is 
that at which the average child will usually pass the item. Bright 
children will pass many of the items, at an earlier age than that 
indicated; backward children may not be able to do so until a 
later age. 

Age in Months Test Item 

1 Turns head when touched (feeding reaction) 

2 Turns head and eyes to look around when being 

carried 

6 Distinguishes between bottle and rubber doll 

9 Uncovers a bidden toy 

12 Pulls self to a standing position with support 

ij Obeys simple commands 

i8 Inhibits action in response to “No, no.” 

The most recently devised test for infants was developed by 
Psyche Cattell.^” It is intended as a downward extension of the 
1937 Revision of the Stanford Binet Scale which will be de- 
scribed in a later chapter. In many ways this test “looks” more 
promising tlian many of its predecessors but so far no reports as 
to its value for predicting riie mental level of children at later 
ages have appeared in the literature. 

Much tune and thought has been spent in these attempts to 
develop a useful measuring instrument that would enable us to 
go beyond the level of description in our attempts to study 
mental progress during the period of infancy. Such a measuring 
device (if we had it) would be of great practical service as well 
as an important tool for scientific research. Even as matters now 
stand, the time spent in developing these tests has by no means 

1® Omlotte Buhler, Testing Children's Development from Birth to School 
Age, tr, by Henry Beaumont (New York, Farrar and Rinehart, 1935), 
pp. 191. 

M psyche Cattell, The Measmement of the Intelligence of Infants and 
Young Children (New York, Psychological Corp., 1940), pp. 274, 

2 “ See pp. 376-378. 
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been wasted, for they have provided ns with a far more exact 
account of the course of behavioral development in infancy than 
we should otherwise be liltely to have, secured. And by die appli- 
cation of these tests we can make much more precise statements 
about the present developmental level of an individual baby than 
would be possible by any odier means. But the infant tests have 
thus far failed to justify one important assumption that we com- 
monly associate with intelligence tests as they are used with older 


FIG. 50.— AN INFANT OF THREE MONTHS DISCOVERS HIS FINGERS 

This is one of the items in the Cattell series of infant intelligence tests. 
(Reproduced by courtesy of Dr. Psyche CattdL) 

children. We cannot predict a chiles later intellectml standing 
on the basis of tests given in infmrey. The relationship between 
the mental test scores earned before the beginning of speech and 
those earned by the same children during the nursery-school 
and elementary-school periods have been stu(fied by a number of 
investigators, all of whom have obtained closely similar results. 
The “bright” infant who does exceptionally well on these tests 
is no more liltely to do well on the tests given later than is the 
one whose performance when a baby is poor, nor is he any more 
likely to be thought to be exceptionally bright by his teachers. 
Tests for infants teU us a good deal about what an individual 
child is like now; but nothing of wirat he may become. 
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INDIVIDUAL DIFFERENCES AMONG INFANTS 

Thus far we have emphasized the points of similarity among 
children rather than the differences between them. But children 
differ even at birth; and as age advances these differences become 
more easily seen. With their differences in size, features, and color- 
ing we are all familiar; We know, too, that some babies are strong 
and healthy from the start and that others are sicldy. But it does 
not require much observation to show that there are other differ- 
ences which likewise exist from the beginning. This baby starts 
and cries at the least provocation or even without apparent cause. 
That one remains placid. This one is active, energetic, and re- 
sponsive, that one sluggish. And as babies grow, they respond 
differently to experience and training. If several children of differ- 
ent emotional and personality make-ups are placed in an environ- 
ment where annoyances are unusually frequent, one of them may 
build up a protective shell from which the difficulties roll off 
“like water from a duck’s back”; another may fight back and, 
being continually on the look-out for trouble, go around, as we 
say, with a chip on his shoulder; a third who is too timid to fight 
and who lacks the shell-forming ability may withdraw more and 
more from the group and try to find safety in solitude, compan- 
ionship in day-dreams, satisfaction in imaginary accomplishment. 
The beginnings of these behavior patterns are laid down in baby- 
hood, but too often they remain unrecognized until the habits 
have been so well formed that it is hard to change them. Or if a 
child, no matter what his original disposition may be, is reared 
in a situation where he is overprotected, overindulged, where the 
give-and-take of normal childhood intercourse is denied him, his 
behavior will tend to conform to the kind of education that is, 
given it. As long as the pattern of education remains tlie same, 
as long as new kin<is of demands do not occur, all seems to go 
on well, but changes must come as the child grows older. They 
will be met more easily if they are not too great, if even in baby- 
hood the child has begun to learn the habits of social conformity 
and social coSperation that he will be called upon to practise 
later on. 

Babies differ. They differ in abilities of all kinds— in intelli- 
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gence, in social adaptability, in tenacity of purpose, in emotional 
control. 

Their experiences differ. One is indulged, another is unduly 
repressed; one is permitted and encouraged to find out all that he 
safely can concerning the things about him. He investigates the 
qualities of sand, the anatomy of grass and flowers, the behavior 
of bugs and beetles. He learns to go up and down stairs without 
being carried and rightly considers that the knowledge has been 
cheaply gained at the price of a tumble or two. Another .is sur- 
rounded by a barrier of “don’t’s” and “mustn’t’s,” One child finds 
the adults about him behaving in a consistent fashion that gives 
him the beginning of insight into social relationships and lays tire 
foundation for a feeling of confidence in the reactions of others. 
He knows what is likely to happen and is able to adjust to it. His 
social world as well as the world of nature seems to behave in a 
reasonable fashion that he can learn to understand, that he is not 
afraid to grapple with and try to control. Another is unexpectedly 
kissed, slapped, laughed at, played with, indulged, repressed, 
praised, and scolded according to no apparent principle or rule. 

Out of all these differing abilities and experiences, behavjor is - 
shaped. 


CAN AN APE BE MADE TO BEHAVE 
'■ -LIK-E A HUMAN BEING? 

W. N. Kellogg and L. A. Kellogg. The Ape mid the 
Child; a Study of Emnronmental Influence upon Early 
Behavior (New York, Whitdesey House, 1933), pp. 341. 

In common with many other people you may sometimes have won- 
dered how far the behavior of the higher animals could be modified 
if they were reared as human babies are reared. Here you have an 
account of an actual experiment of thi^ kind. A psychologist and his 
wife temporarily “adopted" a young chimpazee, seven and one half 
months old, as a companion to their little son who was then ten 
months old. During the nine months that the experiment was con- 
tinued, the two infants were constant playmates and received exactly 
the same kind of treatment. They were messed alike, ate at the same 
table with similar utensils, and as far as was deemed advisable they 
were given the same food. They slept in the same room in similar 
cribs, were bathed in the same manner and eaclx was petted and 
caressed, punished and rewarded according to the same rules. A cer- 
tain amount of time each week was devoted by the authors to a 
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series of formal tests and experiments which were carried out with 
both children, in order that their performances might be compared. 
In addition, careful records of their everyday behavior were made 
and many photographs were secured, a number of which are repro- 
duced in this book. 

It is unfortunate that the experiment had to be brought to a close 
so soon, because of the strong attachment that developed between the 
two children, for the results as they stand are less conclusive than they 
might otherwise have been. Nevertheless the study is an important 
one which you will find both interesting and instructive. It is sug- 
gested that in reading it you maintain a critical point of view and 
when you have finished, ask yourself these questions: (i) In what 
respects might the procedure have been improved? (2) Wliat facts 
and principles that the study was potentially capable of yielding 
remain undetermined? (3) What are its main contributions? 



Chapter XI 


THE BEGINNINGS OF SPEECH 

What is the difference between vocal sound and 
speech? What organs are chiefly concerned in the 
production of vocal sound? What additional 
organs are brought into play in the production of 
speech? 

Does a child when first learning to talk make use of 
the same mental processes which m older person 
employs when learning a foreign language? If not, 
in what respects does their manner of learning 
differ? 

What is meant by the “period of the single-word sen- 
tence” and why is it so called? What is memt by 
the term trick vocabulary? 

What part does the jargon of infancy play in facilitat- 
^ ing the development of true speech? 

What are some of the theories proposed to account for 
the acquisition of speech by primitive man? 

How does the study of the language of twins help us 
to understand the social factors in langiuige devel- 
opment? 

What are some of the factors likely to cause retarda- 
tion in language development? 

If you wished to stimulate a child’s progress in liai- 
guttge as much as possible, at '{/chat age would you 
begjin and what methods would you employ? 
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THE SPEECH MECHANISMS 

Among the parts of the body chiefly involved in the produc- 
tion of vocal sounds we refer first to the diaphragm, the lungs, 
and the muscles of the thorax that cooperate in the act of breath- 
ing whereby air is forced up the windpipe and over the vocal 
cords in the larynx or “Adam’s apple.” The larynx is the promi- 
nent movable lump which can easily be seen about the middle 
of the front part of the neck in men and in boys who have 
attained maturity. In women and children the larynx is less promi- 
nent but can still be felt by passing the fingers over the cor- 
responding part of the neck. The vocal cords are two membranes 
stretched across the inside of the larynx in such a manner that 
air must pass between them in the process of breatliing. They 
are separated by an opening called the glottis. The membrane of 
which the vocal cords, are composed is highly resilient. Their 
state of contraction or expansion is controlled by means of a 
complex series of muscles which likewise regulate the size of the 
glottis. When the muscles are relaxed and the glottis is conse- 
quently wide open, air passes idirough tlie glottis without pro- 
ducing sound. Wien the muscles are contracted, the vocal cords 
more tightly stretched, the glottis is reduced to a narrower slit, 
and the passage of air forces the cords to vibrate, giving rise to 
waves or vibrations in the air as it passes out of the mouth. Thus 
vocal sounds are produced. The quality, intensity, and pitch of 
the tones vary with a number of factors such as the degree of 
tension of the vocal cords, the size of tlie opening between them, 
the length of the cords, and the condition of the resonators pro- 
vided by the cavities in the chest, throat, nose, mouth, and the 
bones of the head. Because the larynx is relatively small and the 
vocal cords short in women and children, their voices are typi- 
cally high in pitch. The change of voice so noticeable in boys 
after they arrive at puberty r^ults from tlie rapid increase in the 
size of the larynx and the consequent leng±eniag of the vocal 
cords that occurs at that time. 

Speech consists of interrupting and otherwise modifying the 
sound wqves as they pass through the nose and mouth by intricate 
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movements of the tongue, Ups, tcetli, and soft palate. The move- 
ments necessary for the production of comprehensible speech 
involve such extraordinarily fine coordination of these muscles, 
such precise timing ^ and delicate adaptation of the extent and 
force of the muscular movements, that the wonder is not i-ba t 
disturbances of speech sometimes occur but rather that they are 
nbt more frequent. Nor is it remarkable that the infant must 
spend a year or more of intensive practice in gaining enough 
control of the speech mechanisms to permit the utterance of 
even a few imperfectly articulated words. The marvel is that he 
begins so soon. 

THE VOCALIZATIONS OF INFANCY 

The first vocal reaction of the new-born infant is the “birth 
cry” which accompanies the p^sage of air over the vocal cords 
in the larynx as the lungs are expanded for the first time. Crying, 
as a spontaneous response to physical discomfort of any kind, 
occurs from birth onward. Even during the first week of life, 
individual differences can be observed among babies both in 
respect to the amount of time spent in crying and in the volume 
and timbre of their cries. 

The cries of the very young infant are almost wholly laryngeal, 
slightly if at all modified by the organs of speech. During the 
first few days of life vocalization other than crying is rare, but 
by the age of two weeks or even earlier, occasional low grunts 
and cooing sounds are uttered. These increase very rapidly in 
number and variety. The first sounds have been described by 

lA fluent speaker will utter, on the average, from 300 to 350 words per 
minute; an exceptionally rapid speaker may run as high as 500 words per 
minute. The number of movements involved in the production of these 
sounds cannot easily be calculated, but a conservative estimate would put 
the figure at not fewer than 1,000 per minute. Let the reader repeat to him- 
self the time-honored sentence “The big black fox jumped over the lazy 
dog,” observing the number and kind of motor coordinations that must be 
made both successively and in combination witiv each other and how care- 
ful the timing must be if the sentence is to run off smoothly and easily, 
and he will gain a limited appreciation of the complexity of the speech 
process. There is also the adjustment of the voice-producing mechanism 
to be considered, the changes in pitch, intensity, resonance, and rhythm 
that lend expressive quality to what is said. 
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Shirley * as “vocal grunts” frequently with some nasal involve- 
ment resulting in sounds that may be indicated phonetically as 
ug, tig, or imgh. Soon afterward, vowel sounds appear, at first as 
single syllables often long drawn out such as ah-h-h, oo-o-o, and 
later as reduplicated syllables, ah-ah-ah. Consonants are soon 
added to the child’s repertoire. There is not entire agreement 
among observers as to which consonants usually appear first, a 
fact that is in all probability as much due to the difficulty of 
distinguishing and recording the sounds phonetically as to differ- 
ences in the true order of the appearance of these sounds in 
different children. For the young child is polyglot. There is good 
evidence that during the period before true speech occurs, the 
normal infant at one time or another utters all the sounds used 
in human language. The French nasals, the German gutturals, the 
Hottentot “click”— all the linguistic peculiarities of primitive and 
civilized nations alike can be distinguished in the untutored bab- 
blings of the growing infant 

Although there is not complete agreement as to the details, 
certain broad features in the developmental sequence of infant 
vocalization have been fairly well delimited. The single syllables 
of the young infant are followed at fii’st by reduplication' of the 
same syllable. The syllables uttered rapidly take on variety both 
by the addition of a greater number of consonantal and vowel 
sounds and by uniting these sounds into new combinations. This 
ushers in a period during which the normal child spends a large 
share of his waking hours in a kind of vocal play that the Ger- 
mans call “Lallung.” Lying in his crib, the infant repeats over 
and over again, “da-da-da-da” or “ngee-ngee-ngee,” occasionally 
varying his performance by changes in tonal inflection or volume 
of sounds, or by suddenly shifting to some other type of oral 
activity such as forcible expulsion of frothy saliva from his lips— 
“blowing bubbles”— or shifting to a new sound-pattern. At ^t 
the child seems to carry on these vocal experiments purely for 
his own amusement, and if we can imagine the case of a child 
brought up by some kind of totally unresponsive machine, it is 

*Mary Shirley, The First Two Years: A Study of Twenty-five Babies, 
Vol. n, Intellectual Development, Institute of Child Welfare Monograph 
Series, No. 7 (Minneapolis, University of Minnesota Press, 1933), pp. 

xvi + s'3‘ 
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unlikely that they -would ever serve any other purpose. But chil- 
dren are not reared by machines but by human beings who re- 
spond to their activities in ways that are highly satisfying to the 
infant. Before long, therefore, the child’s vocalizations are no 
longer wholly self-centered. They become socialized. Shirley has 
designated this as the third stage in the infant’s progress toward 
speech. The infant now begins to squeal or shout at the approach 

of a familiar person and 

to utter responsive gur- 
glings and coos when 
played with or talked to 
by some one accustomed 
to doing so, (See Figure 
5'0 

The fourth stage begins 
when the simple redupli- 
cation of the same syllable 
is elaborated by the com- 
bination of two or more 
different syllables to form 

a more highly organized > 

“word.” From his simple - 

“da-da-da,” the child pro- ' 
gresses to “daddle-daddle- 
daddle” and to “daddle-ee- 
oog-ee-ug-ug-uggle,” with 

increasingly varied syllab- ' '■ = />/. 

ification and such “ex- ^ 

pressive” tonal inflection ^ig. 51 .— a four-months-old baby 
that it often sounds amus- greets his father 






ingly lilte true speech. 

This “expressive jargon,” as GescU, who has given the most com- 
plete account of its development, has christened it, usually begins 
during tihe second half of the first year and reaches its height early 
in the second year, when it overlaps -with and is gradually replaced 
by actual speech. Ghildren differ greatly both in the length of time 
for which this jargon-period persists and in the extent to which 
the sounds and their inflection are elaborated. A little girl of my 
acquaintance chattered away so incessantly with so natural an 
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inflection and such a wide variety of different sounds that her 
hearers almost invariably remarked, “She sounds exactly as if she 
were speaking a foreign language.” In her “conversations” some 
syllables were stressed, others slurred over; there were rising 
inflections as in questioning, and falling inflections that sounded 
like a response. There were pauses as if concluding a sentence, 
staccato phrases like commands, and short, strongly emphasized 
sounds indicative of emotional stress that her father insisted were 
“swear-words.” 

THE ORIGIN OF SPEECH IN THE INDIVIDUAL 

The question arises, By what process does this jargon of sounds 
develop into comprehensible and meaningful speech? Up to this 
point, progress seems to have been largely due to the increased 
neuromuscular motility that goes along with the maturation of 
the organism, and the consequent increasing variety of sounds 
brought about more or less fortuitously as vocalization happens 
to coincide with differing positions of the lips,- tongue and soft 
palate. Add to this the fact that the child hears and is apparently 
interested in the sounds that he makes, and learns to reproduce 
them and to vary them by a gradual association of kinaesthetic 
sensations in tlie vocal organs with the sounds heard, and we have 
one side of the mechanism by -wdiich progress from the babblings 
of the infant to fully developed speech may be accomplished. 
It shows, that is, how the child’s repertoire of speech sounds 
becomes elaborated, but it does not show how these sounds are 
brought into conformity with the language patterns of other 
people. It shows how the child learns to “jabber," but it does not 
show how he learns to speak. 

People formerly thought that formal speech is acquired by a 
more or less conscious process of, imitation. It was taken for 
granted that children learn to talk in much the same manner as 
older persons learn a new language, by listening to the sounds 
made by others and trying to imitate them. But few psychologists 
now believe that imitation, in' this seiKe, plays a very important 
role in the early stages of speech. Accor^ng to modern theory, 
the elements of speech, the vowels and consonants and short 
syllables, are not learned by imitation at all. They develop spon- 
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taneously in the course of the child’s vocal play. What is learned 
by imitation is not the mechanical formation of sounds but the 
selection of certain sound-combinations from the rich variety of 
elementary sound-forms that the child has “taught himself” to 
pronounce and the application of these sound-combinations to 
the particular situations in which he has heard them used by 
others. So the incomprehensible babbling of the younger child 
passes over into true speech, not so much by a process of exten- 
sion as by one of limitation. 

Formerly the sight of his well-loved kitty called forth an un- 
assorted jumble of vowels and consonants in all sorts of combina- 
tions. One day, perhaps quite by chance, the k soimd is made. 
His mother hears it and exclaims in delight. “Just hear him! He’s 
trying to call his kitty!” She repeats the word, “Kitty, kitty!” 
perhaps picking up the kitten and carrying it to the. child as she 
does so. Now the child does not have to learn how to pronounce 
the sound of k. He knows that already; he has been doing it in 
play for some time. What he has to learn is to use the ^ sound in 
connection with the “k'itty’^ situation and refrain from using the 
g’s and r’s and w’s and p’s that were a part of his former response. 
So when the mother selects this sound out of all the rest and holds 
it up, as it were, for admiration, repeats it, and praises and caresses 
him for having said it, perhaps crowns the occasion by capturing 
and presenting him with the elusive kitten that he has been vainly 
pursuing for some time, all these pleasant experiraces operate to 
bring about a closer connection between the sight of the flesh- 
and-blood kitty and the utterance of the k or, as it soon becomes, 
the kee-ee sound.® This may have to be repeated many times, but 
sooner or later, as a result of repeated experience in this and 
similar situations, the great idea dawns. There is some kind of 
sound that is the key to every situation. When one tetters the 
right sound, other people obey one’s •will. We cannot suppose 
that the child of sixteen or eighteen months formulates the idea 
as clearly as this, yet that some sort of generalizing process has 

®In the beginning the child commonly uses initial consonants only. 
Later on final consonants are added, and stm later consonants in the middle 
of words appear. Tlie first words are usually monosyllables, reduplicated 
monosyllable such as “pa-pa” or “bow-wow,” or monosyllables with a 
single vowel syllable appended, such as “dog-ee,” “ta-ah" (tail), “tab-oo” 
(table). 



DEVELOPMENTAL PSYCHOLOGY 


278 

taken place in his mind and that this idea has come to him rather 
suddenly seems evident from the marked change in his behavior 
that takes place within the short space of a few days. 

This association of word with object which marks the begin- 
ning of true language is a very different matter from the mere 
repetition of words to win social approval— an art that most 
babies acquire to some ejrtent at an earlier stage of development. 
As was pointed out in an earlier chapter, infants begin to respond 
to social stimuli, on the average, by the time they are a few 
weeks old, and it is not long before they begin to make definite 
attempts to secure the attention of others for the sake of social 
satisfaction alone, even when tliere is no bodily need that requires 
attention. Before the end of the first half-year, the normal baby 
has become a definitely socialized creature. Most babies, by that 
time, have learned the important lesson that by the exercise of 
various little tricks and wiles they can often gain adult attention 
and fondling that is not to be had so readily by any other means. 
So when by chance, in the course of his babbling, the reduplicated 
syllable tm-rm happens to be made, and the mother responds by 
praising and fondling the child and by repeatedly ui’ging him 
on this and other occasions to “say ma-ma” the child eventually 
connects the request with the motor performance and becomes 
able to repeat the sound on demand. The process of acquiring 
new words in this way is a slow one because the discrimination 
demanded is fine and the child’s learning is still at an early stage. 
The stimuli to which he must respond are simply vocal sounds— 
“ma-ma," “daddy,” “bow-wow”— and the response serves no other 
purpose than that of winning social approval which can often be 
gained by other and less arduous means. This stage in the develop- 
ment of speech overlaps with the later stages of the “jargon 
period.” Early in the second year, most children learn to say a 
few words of this kind, which, because they serve no purpose 
beyond that of a social trick which the child uses to win the 
approval of adults, are often referred to as the child’s “trick 
vocabulary.” A period of at least two or three months commonly 
elapses between the acquisition of the first ‘Svord-trick” and the 
beginning of active speech. During this time new words are 
acquired slowly and the child’s attitude toward their acquisition 
is one of. distinct indifference. Since the pronunciation of any. 
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word in his small repertoire is received with acclaim, why should 
he go to the bother of learning new ones? But with the discovery 
that speech is not merely a parlor trick but can be used to control 
the world in hitherto unsuspected ways, the picture changes. Now 
he has become the active seeker after words. He learns that every- 
thing has a name. “What’s that?” “Who’s that?” is his constant 
demand. No longer need he be urged to show off his verbal 
accomplishments. He practises them on all occasions. “Baby!” 
**i^oggie!” “Car!” he calls out in delighted recognition when he 
is taken out for a walk or as he turns the pages of liis picture 
book. Now his vocabulary grows apace, and as it grows his sen- 
tences expand in length and complexity. In his first use of lan- 
guage the single word is made to serve the purpose of an entire 
sentence; it is at once subject, predicate, and object— a question, 
a command, or a statement. “Milld” calls the baby as he hammers 
the table with his cup. This is die infantile equivalent of “I want 
some milk” or “Give me some milk.” “Milk," he announces with 
satisfaction as he sees the arrival of the milkman. This time he 
is giving information. “Milk?” he inquires witii rising inflection 
as he points to the picture of a bottle in the morning paper. So 
characterisdc is this stage in the' development of language that 
many writers have referred to it as the “period of the single-word 
sentence.” 

LINGUISTIC PROGRESS IN EARLY CHILDHOOD 

Figure 52 shows the average number of words in fifty consecu- 
tive remarks recorded by McCarthy * for twenty children at each 
of the following ages: eighteen, twenty-four, thirty, thirty-six, 
forty-two, forty-eight, and fifty-four months. Table I shows the 
average size of vocabulary at successive ages from eight months 
(at which age few children can say any words) up to six years 
as reported by Smith.® The sudden and marked change in the 
average number of new words added to the vocabulary in the 
course of a single month that occurs at about the age of eighteen 

* Dorothea McCarthy, The Language Development of the Preschool 
Child (Minneapolis, University of Minnesota Press, 1930). 

® Madorah Smith, “An Investigation of the Development of the Sentence 
and the Extent of Vocabnlary in Young Children,” Vniversity of Iowa 
Studies in ChUd Welfare, 1926, VoL 3, No. 5. 
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TABLE I 

Average Size or Vocabularies or *73 Children from Eight Months 
TO Six Years of Age * 


Age in Years 
and Months 

Number of 
Children 

Average Vocabulary 

Number 
of Words 

Average Gain 
per Month 
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o-to 
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19 

5-3 
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14 

22 
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14 
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2-6 

14 

446 
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3-0 

20 
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26 

1,222 
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4-0 

26 

1,540 

S 3-0 

4 -<S 

31 

1,870 

55-0 

5-0 

20 

2,072 

33'7 

5-<5 

17 

2,289 

36.2 

6-0 

9 

2,562 

4 S-S 


* Adapted from Smith. 


months is a striking illustration of the effect of the shift from the 
passive attitude toward words that is characteristic of babies who 
are still in the period of the “trick vocabulary” to the active inter- 
est in word-learning that suddenly appears when language be- 
comes a tool. 

As children grow older their language changes in other ways. 
Nouns and interjections form a smaller proportion of the total. 
Pronouns, verbs, adjectives, conjunctions, and prepositions in- 
crease in frequency. Table II shows the proportion of the differ- 

TABLE II 

Percentages of the Different Parts of Speech Used by Young 
Childhen 


Age 

in 

Months 



Adjec-\ 
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verbs 

Pro- 

nouns 

Con- 

jUMC- 
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24 
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ent parts of speech at three different ages as found by McCarthy.® 
However, the conventional classification of words into parts of 
speech which is based upon the language usage of adults is not 
entirely appropriate to the speech of children who have as yet 
not developed far beyond the stage of the single-word sentence. 
Moreover, the relative fre- 
quency with which certain 
parts of speech are used by 
children at play with other 
children differs markedly 
from that observed in con- 
versation with an adult. Mc- 
Carthy’^ has shown that 
many more interjections are 
used in tlie former situation 
than in the latter, while 
Goodenough ® finds that the 
proportionate use of pro- 
nouns of the first person sin- 
gular during play with other 
children is almost twice as 
great as it is when engaged 
in conversation with an adult. Freschool Child, by Dorothea Mc- 
This is understandable ^^hy.^Counesy Universtty of Mmne- 

enough when one stops to 

fhinV that it is in the former rather than the latter situation that 
the child finds the greater need to assert himself as an individual. 
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FIG. 5 2. -CHANGES IN AVERAGE 

EENGTH OF SENTENCE WITH AGE 

(From Language Development of the 


THEORIES ABOUT THE ORIGIN OF LANGUAGE 
IN THE RACE 

The question of how man first acquired a language has awak- 
ened the curiosity of scientists for generations. In no other aspect 
of his behavior is the difference between man and animal so 


a Op. cit. . _ . _ 

r Dorothea McCarthy, “A Comparison of Children’s Language in Differ 
ent Sifi ai-inns and Its Relation to Personality Traits," J. Qeneti Psychol, 


'^^nMenci’l! Goodenough, “The Use of Pronouns by Young Children: 
A Note on the Development of Self-Awareness,” /. Qenet. Psychol., 1938, 
j2i 333-34*5. 




DEVELOPMENTAL PSYCHOLOGY 


282 

apparent, for while it is tme that animals have, certain crude 
methods of communicating with each other,® even the most primi- 
tive of the races of man known to us to-day have advanced far 
beyond the most highly developed animal in command of- speech. 
It almost seems as if something analogous to the “discovery” of 
the function of speech by the infant occurred at some undeter- 
mined point in the evolution of man, a discovery that set him 
apart from the rest of the animal world for all time to come. Of 
course this cannot have been literally true. The child finds a 
language ready fashioned to his tongue; man had to build up his 
system of symbols by slow and laborious stages. Nevertheless, if 
we nhake allowance for the inevitable difference in the time factor, 
the analogy may not be as far-fetched as it seems for there must 
have been a time, far back in the history of mankind, when, as 
generation succeeded generation, the advantages of a system of 
verbal symbols whereby ideas about objects and events could be 
communicated in the absence of the material facts to which they 
applied became slowly but surely apparent. 

Many theories have been advanced to account for the origin 
of language in the human race. Because among the lower animals 
the chief purpose of vocalization seems to be the expression and 
communication of emotional states, as well as because interjec- 
tions constitute a much greater percentage of the total number of 
words used by young children than of the number used by older 
children or adults, some anthropologists have taken the interjec- 
tion to be the most primitive type of word form and have ascri)ed 
the origin of language to a gradual differentiation among vocal 
symbols in order to convey more exact shades of meaning in the 
expression of emotion. This is known as the “interjectional 
theory” of the origin of language. 

Another theory, known as the “onomatopoeic theory” is con- 
cerned particularly with the question of how words acquired 
their particular forms. Those who advocate this theory point 
to the fact that even in the languages of groups of widely sepa- 

vfn his Ptfgriw/j Progreis, Banyan gives the following quaint descnpdon 
of the “language” of the hen; 

“So they gave heed and perceived that the Hen did walk in a fourfold 
Method toward her Chickens, i. She had a common call and that she hath 
all day long. 2, She had a special call and .that she had but sometimes. 
3. She had a brooding note and 4. She had an outcry!* 
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rated geographic and ethnic background, there is greater than 
chance resemblance in the form of certain words, particularly 
those having to do with natural phenomena, “Thunder,” “ton- 
nerre,” and “Donner” are' all quite similar in sound, and all carry 
a certain quality of resonance that by the exercise of a moderate 
degree of imagination may be thought to suggest the sound of 
thunder. The fact that what seems lilce the same idea is in other 
instances expressed by very dissimilar words in different languages 
is explained by saying that few of the facts of nature are simple 
and that the particular words selected to convey a particular mean- 
ing may owe their origin to quite different aspects of the thing each 
has been chosen to symbolize. Moreover, inasmuch as languages 
have changed so greatly, even within the brief period over which 
our written history extends, it is not to be expected that its pres- 
ent form should show more than occasional faint traces of tite 
seeds from which it grew. The onomatopoeic theory thus assumes 
that language arose through the playful attempts of primitive 
man to imitate the sounds of natural phenomena as children often 
do to-day. As one member of the tribe began to imitate a par- 
ticular sound, others joined in and in so doing were influenced, 
not only by the sound originally heard, but also by the attempts 
at reproducing it made by each other. Thus the sounds made 
would, in the course of time, crystallize into a comparatively 
uniform pattern that by common consent would be accepted as 
the “right” way to make the sound of thunder, of running water, 
of wind in the trees, of the hum of bees or the cry of a particular 
animal. From this simple beginning, two things would almost 
inevitably follow. First, people would begin to make these sounds 
on occasions wh’en the thing imitated was not actually present 
and when this occurred, others who had learned to make the same 
kind of reproduction would know what the sound made by his 
neighbor represented. Thus a new kind of communication would 
be established between them. Various uses for this verbal rela- 
tionship would soon become apparent. It could convey a warning 
or serve as a reminder. The cave-woman could make the “bear 
sound” when her husband started out for his daily hunt to remind 
him of what he was expected to bring home for dinner; the “thun- 
der sound”' would convey warning of an approaching storm. 
Secondly, the word forms thus established would be passed on to 
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succeeding generations as children learned to copy the “speech” 
of their elders. Each new generation would add new forms to the 
list. Once the process of symbolization has begun, its continuance 
is well-nigh assured. The weak point in the onomatopoeic theory 
is its basic premise. We have no evidence that before his develop- 
ment of speech, primitive man felt any more urge to imitate the 
sounds of nature than is now evinced by the most intelligent of 
our domestic animals or by the' anthropoid apes. i 

Whatever may have been the mode by which speech first came 
into being, every situation carries within itself the soil from which 
the growth of language is nourished. Each new situation demands 
a new word or phrase by which it may be fixed in memory; and 
the more apt the phraseology, the more completely the experience 
can he exploitecf to the advantage of the individual and of society. 
If two persons with equally acute hearing attempt to describe a 
tone that both have heard, the one who has had musical training 
can do so better than the other who has no knowledge of musical 
terms. The physician can give a better description of the symp- 
toms shown by a sick person than can the layman, not only 
because he knows what to look for but also because he has ac- 
quired a vocabulary that enables him to express the results of his 
observations in precise rather than general terms. So the child, as 
he grows older and is subjected to an ever-widening range of 
experiences, is continually forced to revise and improve the sym- 
bols of these experiences that he carries with him as guides for 
the future. Whether, as many believe, thought is nothing more 
than subvocal speech is uncertain, but no one can seriously ques- 

10 The identiUcatioa of thought with suppressed language is .often at- 
tributed to J, B. Watson. However, die idea did not originate with him. 
Many of the older philosophers— J. S. Mill, Max Muller, Hegel, Leibnitz, 
Bain, and others— had expressed a similar belief. DashieU, in his Ftmda- 
mmtiils of General Psychology (p. $60 points out that all of these men be- 
lonted to the learned professions, had been sdmulated in large part by 
reading, and foUnd their outlet in writing. That is to say, they were all 
highly verbalist^ in type. He raises the question whether their modes of 
thought are identical with those of manual workers such as the skilled cabi- 
net maker or pipe-fitter; with the deaf-mute, or with the professional boxer. 
He points out that symbolism may be carried out through the agency of 
any part of the body. Gestures arc often quite as symbolic as speech, and 
to the nemn whose’ daily activities are largely of a manual or motor char- 
acter, "thinking” may perhaps be accomplished as readily, by a nascent 
movement of Ac part of the body accustomed to. carry out an act of skill 
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tion the fact that most, if not all, of our thinldng is ’carried on 
in verbal terms, and that the use of language greatly increases the 
precision and clarity of thought. 

FACTORS INFLUENCING THE DEVELOPMENT 
OF LANGUAGE IN CHILDREN 

The talkativeness of the female sex has formed one of the chief 
stand-bys of the comic papers for generations. Like many other 
stock jokes, it has some foundation in fact. Nearly all investiga- 
tors have found that on the average girl babies begin to talk a 
little earlier than do boys, that their vocabularies at any age are a 
little larger, and that they use longer sentences. McCarthy found 
that at the age of eighteen months 14 per cent of the boys’ re- 
marks and 38 per cent of those made by the girls were compre- 
hensible to a stranger. At twenty-four months the proportions of 
comprehensible responses were 49 per cent for the boys and 78 
per cent for the girls. In every aspect of language development 
that has been studied, girls seem on the average to be a little more 
precocious than boys. (See Figure 52.) 

Language development is closely related to general intelligence 
or “brightness.” Studies of bright, average, and dull chUdren 
have universally shown that the brighter children begin to talk 
at an earlier age than those who are backward; their vocabularies 
increase faster; as a rule their articulation is better; and they use 
longer and more correct sentences. Indeed, the quality of a child’s 
speech is one of the chief things by which we are guided in judg- 
ing his intelligence. 

Social class is also related to language development. Not only 
do children from cultured homes speak more correctly than those 
from the lower social classes but their speech is more advanced 
in other ways. As will be shown later, they also rank higher on 
intelligence tests, but the intellectual difference between social 
classes is smaller than the difference in language development. En- 
vironment as well as intelligence probably has something to do with 
it. Figure 53 shows the extent to which children from different 

as by subvocal speech. Nevertheless Dashiell a^es that for most people 
at least, “the speech mechanisms are the thinking mechanisms par excel- 
lence” 
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social classes differ in respect to average length of sentence. In this 
figure, Group I represents children whose fathers belong to the 
professional classes— doctors, lawyers, college professors, and so 
on. Group II is made up of the children of business men. Group 



FIG. 53.— RELATIONSHIP BETWEEN PATERNAL OCCUPATION AND AVER- 
AGE LENGTH OF SENTENCE USED BY CHILDREN OF PRESCHOOL AGE 

(From Langiuige Development in the Preschool Child, by Dorothea 
McCarthy. Courtesy Univeraty of Minnesota Press.) 


ni is composed of the children of clerical workers and skilled 
tradesmen, and Group IV of the children of semiskilled workers, 
chiefly factory hands. Group V includes children whose fathers 
are icemen, drivers of milk-wagons, junkmen, and men following 
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Other trades which require little skill. Group VI is made up of 
the children of day-laborers. At the age of three, the children 
of Group I use, on the average, more than twice as many words 
to tlie sentence as the children in Groups V and VI. 

Another example of the way social stimulation affects language 
development is seen in the development of language in twins. 
Most children learn their language from persons older than them- 
selves. If there are younger children in the family, the difference 
in age is great enough for the older child to feel his own linguistic 
superiority to the baby so that he is unlikely to copy the latter’s 
mode of speech. But twins are in a different category. Because of 
their similarity of age and interests they spend much more of 
their time together than brothers and sisters of different ages are 
likely to do, and for the same reason they are less dependent upon 
adults for companionship. Twins play together; they talk to- 
gether; and they imitate each other’s speech. There are a number 
of instances on record in which a pair of twins have developed 
a language of their own, comprehensible to each other but to 
no one else. Sometimes this secret language is continued into adult 
life, but as a rule it is discarded as soon as normal speech is learned. 
The learning of normal speech, however, is likely to be con- 
siderably delayed in these cases. In one such case that I was 
able to observe, a pair of twin girls 'four and a half years old used 
no words at all that could be understood by others. They were 
unquestionably of nonnal intelligence. In some ways they were 
distinctly in advance of their age. To each other they chattered 
continually, and their behavior gave clear evidence that they 
understood each other. Yet their language was entirely incom- 
prehensible, even to their parents. 

Although the development of an independent language is un- 
usual, Day has shown that twins, on the average, make slower 
progress in speech than single children. This retardation is shown 
in practically all aspects of speech development— in vocabulary, in 
average length of sentence, and in articulationi Figure 54 shows 
the extent of this retardation in respect to average length of 
sentence. 

That the language retardation of twins is a social rather than 

Ella J. Day, “The Development of Language in. Twins. I. A. Compari- 
son of Twins and Single Children,” Child Development, 1932, 3 - i 79 "i 99 ' 
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a biological phenomenon is neatly shown in a follow-up of Day’s 
study by Davis, who compared the language development of 
twins with that of. single chUdren after they had been subjected 
to the wider social experience of school life. Davis 'used as sub- 
jects children of five and one-half to nine and one-half years of 
age and' followed the procedure used by McCarthy and by Day 



(From Ella J. Day, “Development of Language in Twins,” ChUd Develop- 
metw, 1932, 3: 179-199. Courtesy Dr. Buford Johnson.) 

exactly except for the substitution of different toys and picture 
books more suited to the interests of older children. Her fedings 
indicate that even a half-year of kindergarten is sufficient to erase 
most, if not all, of the difference between the groups as far as 
average ler^th of sentence is concerned. Apparently the wider 
social contact with children of normal speech development was 
having its effect. The greatest reddual effect of the early handi- 
cap was noted in respect to articulation. Even at the age of nine 
and one-half, the number of twins with faulty articulation was 

Edith A. Davis, The Development of Linguistic Skill in Twins, Single- 
tons with Siblings, and Only Children from Age Five to Ten Years, Uni- 
versity of Minnesota Institute of Child Welfare Monograph Series, No. 14 
(Minneapolis, Minn., University of Minnesota Press, 1937), pp. x+ 165. 
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distiiictly greater than the number of single children with such 
defects. 

Davis also compared the speech development of “only” children 
with that of twins and of singly born children from families of 
more than one child. Her assumption was that if the imperfect 
language of twins is the result of hearing and imitating each 
other’s faulty speech, then “only” children, whose early associa- 
tion is almost exclusively with adults should, on the average, be 
more advanced in speech than the general run of children from 
larger families. That this hypothesis ‘was amply substantiated by 
her results is shown by Figure 55. 



FIG. 55.— LANGUAGE DEVELOPMENT OF ONLY CHILDEEN COMPARES) 
WITH THAT OF SINGLY-BOBN CHILDREN IN FAMILIES OF MORE THAN 
ONE CHILD AND OF TWINS 

(After Davis.) 

This brings us back to a further consideration of the r6Ie of 
imitation in the acquisition of language. Evidently we cannot dis- 
card the concept entirely. Common sense alone would show the 

may be well to note that Davis, Day, and McCarthy were all care- 
ful to guard against errors resulting from unequal sampling of cases from 
the various socio-economic levels by matching each or the groups which 
they studied to the occupational distribution of employed males for the 
cities of Minneapolis and St, Paul as reported in the U.S. Census. 
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fallacy in doing so. Imitation of the speech of others sets the 
pattern for speech and provides the necessary basis for acquiring 
new words, once the linguistic process is under way. Thus the 
progress in speech, made by any child is determined to a great 
extent by the kind and quality of the language that he hears. Not 
only does a child leam to speak a particular language— English, 
German, French, or Chinese— according to the language of the 
home in which he is reared, but an English-speaking child who 
hears only good English will himself speak better English than 
another whose early training has been less fortunate. Children 
imitate the speech of those about them, whether this speech be 
good or poor. It is important, therefore, that they be given as 
good models for imitation as possible. Adults should not use 
“baby-talk” in speaking to children if they wish the children to 
learn correct articulation. And when children are unavoidably 
exposed to imperfect speech, as in the case of twins where each 
hears the undeveloped language of the other, special care should 
be taken to see that they also get their full share of conversation 
with older persons and that any specific speech defects which 
arise be corrected as promptly as possible in order that mutual 
imitation may not cause these defects to persist to an age at 
which they would become a serious handicap. Not all twins are 
backward in language development. Whether or not they shall 
be so depends upon the kind of attention and training that is given 
them in the home. 

LANGUAGE AS AN INDEX TO OTHER 
MENTAL TRAITS 

Before the beginning of speech we are very often at a loss 
to interpret the baby’s behavior. “If he could only tell me what 
ails him,” laments the mother as she tries to quiet her baby’s 
wails, and again, “I simply cannot understand what he wants,” 
*as he squeals and tugs at her skirts. But once speech has developed, 
the relationship of the child to others clianges in many ways. It 
becomes more intimate; its outlines are more clear-cut. Now the 
child can do more than show that he wants something. He can 
make requests, ask questions, give , commands. He can understand 
and respond to the requests of others. With the beginnmg of 
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speech the entire pattern of social intercourse clarifies. Its details 
as well as its broad outlines can now be seen. 

We therefore study and record what the child says in various 
situationsiftot only as an index to his language development but 
in order that we may better understand the child himself. When 
we do this, we find tihat children differ quite as greatly in the uses 
to which they put their new accomplishment as in respect to the 
accomplishment itself. Johnny is continually asking questions. 
Mary’s speech is a succession of commands. Polly uses six Z’s to 
every you. Billy has little to say about himself but much about the 
other children. 

All these differences have a meaning. Wlien properly under- 
stood they throw much light on the total personahty of the child. 
More than anything else in his behavior, the child’s language 
provides us with a key to his character. Through his answers to 
our questions and his own spontaneous remarlcs and questions we 
are also able to find out something of his thought processes, how 
he reasons, what he believes. We cannot see the world through 
the child’s eyes without danger of distortion, but after he is able 
to talk he can give us some idea, imperfect though it may be, of 
how the world appears to him. 

DISCUSSION 

Putting together the material presented in this and preceding 
chapters, we note first of all that like all other forms of behavior, 
the ability to communicate with others by means of language 
does not come into being all at once but has a history of its own. 
Its development conforms to the same general principles of learn- 
ing that were set down in Chapter VII. It is motivated by organic 
drives and acquires its special form by a proc^ of associative 
learning or “conditioning.” It is subject to loss through disuse^* 

Helen Keller, who lost both sight and hearing at about the age of nine- 
teen months, had begun to learn to speak before the illness that destroyed 
her sensory apparatus. Except for the retention of a single word, “water,” 
the language ability previously gained gradually disappeared. Even so, it 
is probable that, as she herself points out, the retraining which was begun 
shortly before the age of seven was facilitated to some extent by the skill 
acquired earlier of which practically all observable traces had disappeared. 
Many studies have shown that deaf-mutes who lost their hearing after 
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but can be reestablidied more easily than- if it had never been 
acquired, and it is probably the most effective of all learned reac- 
tions for extending the chain of responses through “higher-order” 
conditioning. Its usefulness as a mechanism for short-cutting, for 
substituting symbols that can be quickly and easily handled for 
time-consuming and laborious muscular acts can hardly be over- 
estimated. As facility with the speech mechanisms and their uses 
is gained,, finer distinctions appear. To the very little child, all 
featliered bipeds are “chiclues” or “birdies”; to the non-mechani- 
cally minded adult, almost any complex arrangement of metal 
parts is a “machine” or a “gadget.” To be sure, the application 
of special names to particular classes of objects involves much 
more than the mere development of a new verbal response. But 
the distinctions noted are not easy to hold in mind without the 
integrative aid of particularized verbal symbols. 

In this chapter, only one aspect of the development of the 
art of communicating with others has been considered. It is neces- 
sary to remember, however, that communication is carried on by- 
other devices as well. Even before speech is established, the use 
of gesture by the infant is well under way. Indeed, if “gesture- 
language” is so thoroughly established that the child finds it 
sufficient for most if not all of his needs, he may be slow in 
acquiring speech. But gesture is too crude and too much an affair 
of the moment to be effective for all purposes. Sooner or later, 
even the child who has been able to get what he wants by the 
primitive methods of crying, pointing, and snatching will feel 
the need of other devices for controlling his expanding universe. 

HOW A BLIND AND DEAF CHILD 
ACQUIRED A LANGUAGE 

Helen Kellor, The Story of My Life (New York, Dou- 
bleday, Page and Co., 1905), pp. xviii-t-441. * 

In this book, written in her early twenties, Helen Keller teUs of 
her childhood and youth. The difference in age and experience as 
wdl as the fact of her remarkable intellectual brilliance necessarily 

some facility in speech had been gained are visually easier to train than those 
whose loss gfoes back to early infancy and that the difference is more ap- 
parent in respect to the acquisition of oral speech dian in learning the 
manual alphabet. 
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makes her story of the way she first acquired the ability to communi- 
cate with others somewhat different from the process by which the 
normal child gains this accomplishment. The difference is further 
accentuated by her sensory limitations which for many years reduced 
her associations with the language of others to that maintained with 
her teacher. Despite these differences, the points of similarity be- 
tween her experiences and reactions and those of the normal infant are 
both striking and informative. Her discovery, so vividly described, 
that everything has a name, and the almost phenomenal advance in 
her vocabulary that immediately followed this discovery provides 
one of the most dramatic descriptions in biographical literature. 
Even the account of her temper tantrums that resulted from her 
inability to make herself understood, find tlieir parallels in miniature 
in the history of most normal babie.s. 

Miss Keller tells her story so skillfully as to hold the reader fasci- 
nated to the very end. The appended letters by her famous teacher. 
Miss Elizabeth Sullivan, which tell die story of the same events as 
they were observed by her at the time, make a valuable and instructive 
supplement to Miss Keller’s own account of the experiences through 
which she lived and the responses they aroused in her. 



tShapter XII 

PHYSICAL GROWTH AND MOTOR DEVELOP- 
MENT DURING EARLY CHILDHOOD 

What developmental features set off the period of early 
childhood from those that precede and follow it? 

What are the most conspicuous changes in motor abili- 
ties that take place during early childhood? What 
are some of the changes that occur toward the end 
of this period m respect to the child's utilization 
of his motor skill? 

Which plays the greater part in the perfection of a 
skilled motor act— addition of new movements, or 
the loss of some movements formerly present? 
Explain. 

How does the efficiency of each of the two hands be- 
come modified in the establishment of hand prefer- 
ence? 

What is meant by octdar dominance? About how early 
in life is it established? Are there more cases of 
left-eyed or of left-handed people in the general 
population? 

DURATION OP THE PERIOD 

As used here, the term early childhood includes the period from 
Jthe beginnmg of speech, which in most children occurs at about 
eighteen months, to the age of five years.^Two general considera- 
tions have led to this division, namely, developmental change pn 
the one hand and educational and social practice on the other. 
As will be shown in the next section, the changes in abilities and 
conduct that take place during this time are very marked. More- 
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over, at about the age of five a large proportion of children, par- 
ticularly in the cities, enter kindergartens.^ Tliiey are thus brought 
for the first time under' regulafions other than those of the home 
and are faced with the need of adjusting to the demands of a 
large social group made up of other children. Before entering 
kindergarten the majority of children have relatively few con- 
tacts with companions of their own age. Save for the infrequent 
twin, brothers and sisters are usually too much older or younger 
to play together on entirely equal terms, for at these early periods 
a difference in age of as little as two years counts for a good deal 
in physical size and strength and mental ability and interests. In 
many ways the preschool child is a somewhat different type of 
human being from the baby that he was or the school child that 
he will presently become. 


CHARACTERISTIC FEATURES OF GROWTH DURING 
EARLY CHILDHOOD 

The rapid physical and mental growth that was characteriistic 
of the period of infancy described in the last chapters is con- 
tinued with only a small decrease in rate throughout early child- 
hood. By the age of five, most of the basic motor skills have been 
well perfected. The child walks, runs, handles objects, jumps, 
and climbs almost as well as lie will ever be able to do. As his legs 
' grow longer he ivili be able to run faster, and there will be further 
gain in speed of movement and in motor control, particularly of 
the fine muscles of the hand and fingers, but the motor develop- 
ment that takes place after the age of five is very^ small when 
compared to that oc'ciiffing eafliCT. 

Even more sharply than by the changes in motor development, 
this period is set off from those that precede and follow it by ^^ 
vthe acquisition of speech. Before the age of fifteen to eighteen*^ 
^months the average child makes small use of speech. By the age r 
'-of five he has commonly acquired all the basic speeSlnRCffiiS'^ 
used' among ' adultsrHb ■askS“qffeSfions,' liiak^ 'long ■aild”inVolved 
stateriiewtsj^userphrases, clauses, adjectives and adverbs, pronouns, 

1 According to the report of the United States Commissioner of Educa- 
don, in 1940 tliere were 594, ($47 children attending public school kindergar- 
tens in the United States, with an additional 57,341 in private kindergartens. 
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and interjections. His grammatical construction is well-nigh as 
good as that of the adults with whom he associates and from 
whom his language has been learned. As he grows older his 
vocabulary will become larger and liis sentences show some fur- 
ther increase in average length, but the basic language forms are 
all acquired during the preschool period. Articulation, too, is well 
perfected during this time. In the average child “baby-talk” has 
become pretty much a thing of the past by the age of five years. 

Physical growth is likewise rapid. Up to the age of five years 
children gain rapidly in height and weight. Their bodily propor- 
tions arc changing; the arms and legs are lengthening out, the 
lower part of the face is growing rapidly, while the forehead 
and cranium are making but small gain (see Figure 56), and the 
features are taking on clearer outiines. After the age of five, 
growth is less rapid, and it continues at a comparatively slow 
pace until the prepubertal spurt begins at eleven or twelve years. 

MOTOR DEVELOPMENT 

Although walking is begun by mpst children toward tiie end 
of the prelinguistic period, few children become really skillful 
/walkers before the latter part of the second year. Tlie child’s 
first steps are likely to be unsteady, performed with the feet 
widely separated in an apparent attempt to secure better balance 
by widening the base of support. Even so it does not take much 
to upset him, and for some time after walldng begins he is likely 
to revert to the rdle of quadruped whenever the surface of the 
ground is irregular. However, his interest in walking is so great 
and he practises it so incessantly that the period of early child- 
hood is often referred to as “the run-about age.” 

A conspicuous result of the child’s rapid gaimin motor control 
is seen in his growing ability and desire to do things for himself. 
Over and over again comes the insistent demand “Let me do it. 
I want to do that! Let me carry it! I can open it myself! No, 
don’t help me! Let me wash my own face!” At this age the 
normal child’s interest in doing is almost unbelievable. Again and 
again he repeats the same simple action, apparently for the sheer 
pleasure of producing a result that he can see. Scupin reports that 
his young son once opened and closed the hinged cover' of a box 



PHYSICAL GROWTH IN EARLY CHILDHOOD 297 

seventy-nine times in immediate succession, and it is probable that 
careful observation of any normal baby would reveal many similar 
instances. It is a pity that instead of cultivating and encouraging 
this worth-while tendency in young children, many parents are 



FIG. 56.— CHANGES IN FACIAL PROPORTIONS WITH AGE 

A. Skulls of the adult and the new-bom drawn to the same face height 
to illustrate changes in the relative proportions of the neural and facial 
portions at birth and in maturity. 

B. Changes in facial profile from the middle of the embryonic period to 
maturity. 

(After HoU, from chapter on “Developmental Anatomy” by R. E. gam- 
mon in Morris’s Human Anatomy, Sixth Edition. Courtesy P. Blakistdn’s 
Son and Co.) 
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led by thoughtlessness and hurry or by overconcern about the 
material result to curb the child’s attempts to do for himself at 
the very age when this natural tendency is at its height. Because 
Johnny’s attempts at face-washing stop short some inches in 
front of his ears and are likely to be interrupted by investigations 
on the best manner of causing soap-suds to pile up in the basin; 
because Mary once dropped the cup she had begged to carry; 
because Peter fails to adjust his cap at the angle his mother thinks 
most becoming— these are by many parents deemed sufficient rea- 
sons for insisting that such things shall be done for their children 
“until they are old enough to do them the right way.” Unfor- 
tunately, by that time the urge to do them has too often waned 
or entirely disappeared. 

The most conspicuous changes in motor abilities that occur 
during early childhood have to do with coSrdination and balance 
and with the uses of the finer muscles of the hand and fingers. 
The child of two can stand and run, but he cannot balance him- 
self on one foot even for a few seconds. The three-year-old can 
stand momentarily on one foot, but he cannot hop on one foot or 
skip. In watching the behavior of groups of children of different 
ages in a nursery school, one is immediately struck by the differ- 
ences in their gross bodily control. The two-year-old moves more 
slowly, and he is more clumsy in seating himself in a chair or in 
rising from it than the child of tluree or four. Frequently one sees 
the child of two or younget back up to a chair and, bending over, 
carefully inspect it between his legs before venturing to sit down. 
Apparently he is uncertain, how to get lumself into the chair 
unless he is able to see its position. The importance of the eyes 
in guiding the movements of the body is never so great as when 
a new act of skill is being learned. i 

Jones ® has described a number of developmental stages in the 
use of wheeled toys— wagon, kiddie kar, tricycle, etc.— by chil- 
dren between the ages of twenty-one and forty-eight months. He 
found that the children under two years spent most of their time 
in simple manipulative activities involving pushing and pulling, 

_ *T. D, Jones, The IDevelopment of Certain Motor Skills md Play Ac- 
Uvities iif Young Children, Child Development Monographs, No. CNew 
York, Teachers College, Columbia University, Weau of Publications, 
1939), pp. xi -f- 180. 
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with very few attempts at propelling themselves about. Beginning 
at or about the age of two, attempts at riding the kiddie kar and, 
later on, the tricycle became more frequent. Once this had begun, 
the amount of time spent in practice rapidly increased. At first 
the child’s movementp had the appearance of a series of separate 
activities. They were jerky, uncertain, and so poorly coordinated 
that progression would often be momentarily halted or even 
reversed in direction. However, as soon as learning had reached 
a stage at which the child’s whole attention no longer had to be 
fixed on the motor performance itself, a merging of the separate 
parts of the activity began to take place and continued until the 
whole thing eventually ran off as a unitary pattern. By the age of 
forty-eight months most children had succeeded in perfecting 
these skills to a point’ where they were ho longer the child’s pri- 
mary concern but had become adjuncts to a more complex form 
of imaginative and dramatic activity. The child became a cowboy 
or a Counted policeman, the tricycle his horse. The wagon be- 
came a fire-engine Of an automobile, or a “choo-choo train,” 
Ariiong the younger children there was little evid'ehce of deSBefa- 
tion or, as Jones phrases it, of “thought before action.” They 
plunged ahead. If things went right,' w3!l and good; if wrong, 
the y de pended upon muscular struggle or upon adult aid to 
extricate fKemselves from their "difficulty. But the older children 
gave evidence Both by behavior and conversation that they were 
be^hhing to substitute thought for actiohi After the age of three 
years, such remarks as ‘T better hot ride my kiddie fear over here, 

I might get hurt,” or "If I make my feet go like this I go that 
way; when I make them go like this, I go the other way” became 

increliSihgly frequent. ^ 

Dexterity of hand improves rapidly. Before the age of five the 
average child has learned to feed him.self, using spoon and fork,'' 
to put on his own shoes, stockings, and other clothing that is not 
too complicated, to fasten buttons and snaps that he cm^seej' 
Shoe-laces are likely to baffle him for another year or turn, espe- 
cially when it comes to tying them, and the simultaneous use of 
Imife and fork in cutting meat or the nice adjustment of move-^,^ 
ment and pressure involved in spreading butter on bread continue 
to present difficulties. 

. This improvement in the use of the hands is shown in another 
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way, which illustrates the fact that differentiation of local move- 
ments from movements of the body as a whole is not yet com- 
pleted. As age advances and manual dexterity improves, the cliild 
becomes less likely to engage in general bodily contortions along 
with his hand movements. The little child who is just beginning 
to draw or write usually goes through all sorts of unrelated move- 
ments along with it. He hangs out his tongue and twists it up 
and down with each movement of his pencil. He moves his body 
from side to side, contorts his neck, twists his feet around the 
legs of his chair, breathes hard. As he grows older these accessory 
movements drop out one by one, and the movements of the hatids 
become more nearly independent of the rest of the body. Age, 
however, is not the only factor. Practice has something to do 
with it. Even you and I, when we try to learn a new motor skill, 
will find some difficulty at first in refraining from useless accom- 
panying activities of other parts of the body One of the most 
conspicuous features of the acquisition of sldll consists in the drop- 
ping out of unnecessary acts that interfere with the speed and 
smoothness of the motor performance. Motor learning consists 
quite as much in learning what not to do as of learning what to do. 

THE ESTABLISHMENT OF LATERAL DOMINANCE 

Hand preference, which began to be apparent during infancy, 
is well established before the age of five. There is, however, a 
distinct relationship between the complexity of the task and the 
extent to which the hand preference is shown. The right-handed 
child or adult will commonly use the right hand in preference 
to the left in reaching and grasping if the object is equally con- 
venient to both hands, but a slight advantage of position will cause 
him to change to the left. However, if the task is one requiring 
considerable dexterity, say the manipulation of a difficult fasten- 
ing, he will use the right hand even at the cost of considerable 
awkwardness and inconvenience. Tlie development of handedness 
is most clearly shown in tasks involving complex movements 
rather than in the simpler ones. The difference between the per- 
formance of the two hands is brought about by a steady improve- 
ment in the skill of the right hand, while the left shows litde 
change. This is strikingly shown in Figure 57, which is based 
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upon Wellman’s “ study of the ability of young childrep to trace 
a path through an alley decreasing in width from 5 mm. at the 
start to I mm. at the end without coming in contact with the 
sides. 


At the age of three years, the difference in skill shown by the 
two hands is slight. Xs age advances, however, the improvement 
ill 'the "performance of the' fight hand is rapid, in that of the left j 



Age in {jeon? 


TIG, 57.— COMPARATIVE IMPROVEMENT IN CONTROL OF THE RIGHT AND 
LEFT HANDS FROM THE THIRD TO THE SIXTH YEAR 

(Adapted from Beth Wellinan, “The Development of Motor Coordina- 
tion in Young Children,” University of Iowa Studies; Studies in Child Wel- 
fare, 1926, Vol. 3, No. 4, pp. 93.) 


hand, slow. The right hand gains more in the fourth year of life 
alone than the left hand gains in the entire three years covered 
by the study. 

Handedness is not the only way in which the dominance of 
one side of the body is shown. Not only do we use one hand in 
preference to the other, but in ordinary near vision we “sight” 

®Beth Wellman, “The Development of Motor Coordination in Young 
Children-, an Experimental Study of Arm and Hand Movements,” Vither- 
sity of Iowa Studies in Child Welfare, 1026, Vol. 3, No. 4. 
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with one eye in preference to the other. This can be demon- 
.strated in a number of ways, but one of the simplest and most 
convenient methods is by use of a little device called a manopter 
(also known as a mavoptoscope or V -scope), devised by W. R. 
Mile.s. You can easily make one by following the instructions 
given at the end of this chapter. Now if you stand at a distance 
of about ten feet from the person whom you are going to test 

for eye dominance and in- 
stmct him to hold the V- 
scope to his eyes with both 
hands, and to look through 
the large end at a small card 
or other object which you 
will hold directly in front of 
your face, you will find that 
only the eye with which he 
is sighting can be seen 
through the small end of the 
V-scope which is toward 
you. Record whether this is 
the right or left eye and re- 
FiG. 58.— MANOPToscoPE METHOD pgaf the experiment about 
OF DETERMINING EVE DOMINANCE times to See how con- 



Although the subject thinks he is sistently he uses the same 
using both eyes, only the dominant eye gyg ig ^ jo use 

can be seen through the small end of /.«• _ ° _ 1. • 

the manoptoscope. The subject should different ^ cards or objects 
be instructed to look direedy at the ex- and ask him to tell you what 
ammer's eyes. they are, not only to make 

certain that he is looking in 
the right direction but also to keep him from suspecting the real 
object of the test. (See Fig. 58.) 

How early in life does eye dominance appear? Updegraff * has 
reported the results of a study of 190 children between the ages 
of two and six years. These children were given repeated tests at 
intervals varying from two months to two years. In this way, not 
only could eye dominance at a given time be studied, but also 
the persistence of the trait over a period of time could be observed. 


*Rath Updegraff, “Ocular Dominance in Young Children,” /. Exper. 
Psychol., 1931, 15: 758-766. 
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It was found that only a small percentage of the two-year-plds 
showed definite eye dominance. However, by the age of three 
not only did over 75 per cent of the children use the same eye 
very consistently throughout a single series of ten trials, but on a 
second test given two months later no change in “eyedness” had 
taken place. They continued to sight with the same eye they had 
used before. Of the children who showed no definite eye domi- 
nance at the age of three, about 75 per cent had become definitely 
right-eyed or left-eyed by the age of five or six. Studies of older 
persons have shown that a small percentage of cases (most in- 
vestigators have found fewer than 5 per cent) remain “indefinite- 
eyed” throughout life, that is, they sight sometimes with the right 
eye and sometimes with the left. 

Eye dominance then seems to be established in most children 
somewhere between the age of two and three years. In some 
cases it occurs earlier and in some not until several years later, 
while a few people remain indefinite-eyed throughout life. Upde- 
graff found not only that the percentage of indefinitc-cyedness 
decreases with age but that changes in eye dominance occur some- 
what more frequently in young children than in older ones or in 
adults. 

Right-eyedness, like right-handedness, is more common than 
left-eyedricss, but the difference is less marked than in the case 
of the hands. At all ages after three years, from 60 to 70 per cent 
of all people are right-eyed, but more than 90 per cent are right- 
handed. I 

It is difficult to explain the facts of eye dominance on any other 
basis than that of some inborn tendency. The fact that it is rela- 
tively late in showing itself proves nothing, for many inborn 
^traits, e.g., the growth of whiskers in the male, do not appear 
until some time after birth. The fact that most people are entirely 
unaware of eye dominance either in themselves or others affords 
some evidence that the condition is not likely to )iave been 
brought about by training. In one sense, eyedness and handedness 
may be said to go together, since the right side is commonly 
superior in both traits, but whether left-handed people also tend 
to be left-eyed is still open to question. At least the relationshin 
is not invariable, either in children or adults. 

“Footedness” lias also been swdied, but the findings are less 
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clear. Tlie two feet are not often used independently of each 
other, and when both participate in an act, even though they play 
somewhat different rdles, it is often hard to say which is talting 
the chief part. Such investigations as have been made seem to 
indicate that foot dominance is not as clearly marked as either eye 
or hand dominance, and that it varies more from one activity to 
another in the same person. However, this may be because our 
techniques for studying it are poor. 

A CLASS EXPERIMENT ON THE CONSISTENCY 
OF LATERALITY PREFERENCE IN THE 
INDIVIDUAL 

W. R. Miles, "Ocular Dominance in Human Adults,” 

J, General Psychol., igio, 3: 412-430. ^ 

Wendell Johnson and Dorothy M. Davis, “Dextrality 
Quotients of Seven-Year-Olds in Terms of Hand Usage,” 

7. Educ. Psychol., 1937, 28: 346-334. 

The object of this experiment is to determine the extent to which 
eye dominance and hand dominance correspond, that is, whether 
the left-eyed person is more likely to be left-handed than is the person 
whose right eye is dominant. 

In Figure 59 you will find specifications for constructing a manop- 
toscope similar to tltat shown in Figure 58. The following pages give 
instructions for administering and scoring the Iowa Scale for measur- 
ing hand preference and for the test of eye dominance. For the use 
of the Iowa Scale only such materials are required as any one can 
easily secure. Before beginning the experiment, mimeographed copies 
of the scale and record forms for the test of eye dominance should 
be prepared for the use of the class, or, if this is impractical, each 
member of the class can prepare his own by copying the form given 
on p. 308, Inasmuch as only one copy will be needed by each person, 
the task of copying is not too lalrorious. The two references given 
above should also be read, either by the members of the class separately 
or by selected individuals who will later make a report to the group. 

The class should then divide into pairs for individual testing of 
each other. This testing can best be done outside the regular class 

E eriod. After it has been completed, results for the entire group should 
e assembled in such a way as to answer the following questions and 
any others that may suggest themselves: 

1. What is the form of the distribution of dextrality quotients? If 
ocular dominance quotients (computed on the basis of twenty 
trials) are determined by the same method as was used in 
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finding the dexttality quotients, and the two curves for the same 
group of individuals are superimposed one upon the other, what 
are the main differences between them? 

2. Classify the laterality quotients made on each of the two tests 
(eye dominance and hand dominance) by each student sepa- 
rately according to the scheme shown below: 

A = Decidedly dextral (right hand or eye dominant): 

DQ or ODQ = 85-100 per cent ® 

B = Somewhat dextral: DQ or ODQ = 60-84 per cent 
C = Ambidextral or ambiooolar: 

DQ or ODQ = 41-59 per cent 
D = Somewhat sinistral (left hand or eye dominant): 

DQ or ODQ = 16-40 per cent 
E = Decidedly sinistral: DQ or ODQ = 0-15 per cent 

3. In what per cent of tire cases do the two quotients fall into the 
same general class? In what per cent do the two measurements 

^ correspond in direction though not necessarily in degree? In 
what per cent of all the cases is definite laterality shown in 
•respect to only one of the two measurements with near or com- 
plete ambivalence (Group C above) in the other? In what per 
cent of the cases is there {a) moderate or (b) extreme diver- 
gence in the laterality preference of eye and hand? 



VIG. 59.— DIAGRAM ILLUSTRATING METHOD OR CONSTRUCTING THE 
MANOPTOSCOPE ILLUSTRATED IN FIGURE 58 


4. If your class includes both men and women, is there any sex 
difference in the percentage of individuals who are («) left- 
handed? (6) left-eyed? (c) divergent in the laterality tendencies 
of eye and hand? 
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5. By referring to the Subject Index of the Psychological Abstracts 
which you will find in your university library, ascertain what 
previous investigators have found out about these problems. 
Compare their results with yours. 

INSTRUCTIONS FOR GIVING THE IOWA HAND- 
PREFERENCE TEST 

For best results with tliis or any other test designed to measure 
hand preference the subjects should be unaware of the purpose of 
the test. Otherwise there is likely to be some feeling of self-conscious- 
ne.ss, a tendency to stop to consider which hand is to be used that may 
render the test less valid as an indicator of real hand preference. In 
carrying out the experiments described here, Itnowledge of the pur- 
pose of the test is inevitable, but reasonably satisfactory results may 
still be obtained if each subject is careful to follow these rules. 

(i) Put out of your mind just as completely as possible all thoughts 
of vohat the test is about. 

(j) Keep your attention centered on the instructions. Try to follow 
them just as quickly as, you can. Act as you would if this were a 
test or speed. 

(3) Above all, do not look at or think of your hands, or of how 
you are performing the tasks. They are all so simple that normally 
you would carry them out automatically with no thought to proce- 
dure. Try to maintain the same attitude during the test. 

Equipment needed for the test. The test should be given in a room 
in which there is a window, with a window shade, and an ordinary 
desk. Other needed equipment is as follows; 

A pad of writing paper 
A pencil with eraser tip 
A fountain pen with cap 
A pencil sharpener 
A box of colored crayons 
A pair of scissors 
A few small wooden blocks 
A book 

Two cards about 3" x 5" (Exact size is not important.) 

A bottle of fountain-pen ink 
A few pieces of chalk 

For the procedure to be used in giving tie test, students should, 
if possible, consult the article by Johnson and Davis cited at the top 
of p. 304. However, the instructions are very simple and if the origi- 
nal article is not available the following will serve. 

Say to the subject: “I have a number of things that I would like 
you to do. First, will you please pull down the shade just a little?” 
Record which hand is used and wait, if necessary, for the subject to 
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remove his hand from the shade. Then say, “Thank you, Just a little 
further, please.” Again record which hand is used. 

Then say, “Please take the (nammg some object) from the 

desk and give it to me. Thank you. Now give me the .” Record 

as before. 

The same general procedure is followed throughout the list of 
sixty-four items. 

As each item is performed, write in the space before it on the 
record blank the appropriate letter to indicate the hand used; R for 
the right hand, L for the left. If .both hands participate but one is 
clearly takii^ the major rdle, record R or L as if that were the sole 
hand used. When the two hands perform roles that seem of about 
equal importance, mark the item B. 

After the test has been completed compute the subject’s dextrality 
quotient (DQ) according to the formula given at the bottom of p. 308. 
A high DQ (.85 or higher) indicates strong right-handedness, a very 
low DQ (.15 or less) marked left-handedness, while quotients around 
the 50 per cent level indicate that the subject has no marked tenden- 
cies in either direction. According to Johnson, most people use the 
hand that is ordinarily not the preferred one rather consistently for 
certain activities. 

TESTIN'g eye dominance WITH THE 
MANOPTOSCOPE 

Prepare a series of small cards with a single good-sized letter or 
numeral on each. Place the subject at a distance from you of about 
ten feet, facing a window or other good light. Hold one of the small 
cards at the bridge of your nose and ask the subject to place the large 
opening of the manoptoscope held with the short side downward 
over his eyes and look through it at the small card so that he can read 
the number. (See Figure 58.) Repeat for twenty trials, having the 
subject lower the manoptoscope and rrolace it in position after each 
trial. Record each time whether the left or the right eye was visible 
through the small aperture. Ocular dominance quotients (ODQ’s) 
can then be computed in the same way as was done for the dextrality 
quotients in the previous experiment. 



Iowa Scai£ fo^ Msasuking Hafid Prefesence * 

NAME \ SEX DATE DQ_ 

TESTED BY 


Hand Used 

1. Pull down curtain. 

2. Pull down curtain. 

3. Take article from desk. 

4, Take article from desk. 

5. Tear paper from tablet. 

6. Turn over paper. 

7. Sharpen pencfl. 

8. Write with pencil. 

9. Erase with pencil-tip 

eraser. 

— 10. Write with pencil. 

1 1. Draw a picture. 

12. Put pencil in desk. 

13. Take crayon from box. 

14. Take crayon from box. 

15. Color with crayon. 

id. Color with crayon. 

17. Put crayon in l^px. 

ik Put crayon in box. 

19. Qose crayon box. 

20. Close crayon box. 

zi. Pick up scissors. 

22. Put scissors in desk. 

23. Point to block. 

24. Point to block. 

25. Pick up block to pile. 

2d. Place block on pile. 

27. Pick up block to pile. 

28. Place block on pue. 

29. Pick up block to carry. 

30. Pick up block to carry. 

31. Point to card. 

32. Point to card. 


Hand Used 

33. Pick up card. 

34. Pick up card. 

35. Lay down card, 

36. Lay down card. 

37. Tear paper from tablet. 

38. Turn over paper. 

39. Fold paper. 

40. Sharpen pencil. 

41. Turn page of book. 

42. Turn page of book. 

43. Draw a picture. 

44. Put pencil in desk. 

4J. Pick up scissors. 

46. Put scissors in desk. 

47. Pick up pen. 

48. Take top off pen. 

4Q. Take top off ink bottle. 

JO. Fill pen. 

ji. Write with pen. 

j2. Put top on pen. 

J3. Erase with pencil-tip 

eraser. 

34. Fold paper. 

5J, Pick up pen. 

j6. Take top off pen. 

57* Take top off ink bottle. 

— — 58. Fill pen. 

— •' — 59. Write with pen. 

do. Put top on pen. 

6j. Pick up chalk. 

62. Write with chalk. 

d3. Pick up chalk. 

(S4. Write with chalk. 


Score: Total R . Total L . Total B 


Dextrnlicy Quotient = 


'* Sepraduccd by permisaton of the author and 
IMO, 3>*'4d. 


Total 

2 

No. test items tried 

the publisher from J. Bduc, Psychol,, 



Chapter XIII 


SOCIAL AND EMOTIONAL BEHAVIOR OF 
YTjuifG CHILDREN 

In 'what ways do the development of walking and 
speech affect the child's social relationships? 

What are the chief factors that make for leadership? 

Are leaders “born" or “made"? 

Does the saying, “Opposites 'attract" apparently hold 
for the establislment of friendships among chil- 
dren? Illustrate. 

Are quarrels among children usually a sign of “malad- 
justment”? 

What important change can be noted in respect to the 
relation between emotional and social behavior as 
childhood succeeds infancy? What new sources 
for the establshment of emotional responses appear 
in childhood that were not present in infancy? 

THE TOOLS OF SOCIAL INTERCOURSE 

Before the child is able to walk, his avenues for communication 
with others arc limited. He cannot approach the people of his 
choice or join effectively in their activities. But once he becomes 
able to move about at will, his social horizon as well as his physical 
horizon is greatly broadened. As his motor skill increases with 
age, we find him making increased use of his newly acquired 
abilities in furthering his social relationships. He runs, climbs, 
jumps, and dances with other children. He cooperates in the 
building of block houses, and he uses his fists to enforce his 
authority. In almost every area of social behavior, the motor 
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skills that children have developed important role in 

determining the reactions shown. 

Equally or perhaps even more important as a tool of social 
intercourse for the child is his newly developed speech. By the 
use of speech he is able to influence the behavior of others in a 
host of direct ways, in comparison with which his earlier lan- 
guage of gesture and facial expression seems pitifully inadequate 
and clumsy. He does not learn the possibilities of his new tool 
all at once, but as he grows older we find that an increasingly 
greater proportion of his conversations with children of his own 
age is directed to,ward modifying their behavior in some way. 
He gives more commands, offers more suggestions, makes very 
many more criticisms, aslcs more questions. Physical strength, 
motor skill, intelligence, range of information, linguistic ability— 
every asset that the child possesses is enlisted in the service of his 
social desires. 

METHODS OF APPRAISING THE SOCIAL 
REACTIONS PF CHILDREN 

Many attempts have been made to classify behavior on the basis 
of the degree or intensity of the social participation displayed. 
None of these attempts have been highly successful because there 
is no general agreement about what criterion should be employed 
for determining whether this bit of behavior is “more social” or 
“less social” than that. Broad distinctions can of course be readily 
made. We shall all agree that the child who sits by himself in a 
corner, paying no apparent attention to those around him, is at 
the moment behaving in a less social' manner than the one who is 
“the life of the party.” But except for the simple dichotomy of 
participation or non-participation, social distinctions of the 
“more” or “less" type are not easy to make. 

Fatten ^ proposed a scheme of classifying the social behavior 
of young children according to amount of apparent participation 
without reference to its desirability or undesirability. Her six 
categories were as follows: (i) solitary without apparent occu- 
pation, (i) solitary but occupied, (3) physically solitary but 

1 Mildred B. Patten, “Social Participation Among Preschool Children,” 
J, Abnorm. and Sac. Psychol., 1931, 17: 243-169. 
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engaged in watching the activity of other children with apparent 
interest, (4) “parallel” activity in which a child plays beside other 
children but not with them,^ (5) associative group play in which 
children work at the same kind of project jointly but without 
differential assignment of rdles, or join in play of a kind where 
all do the same thing either simultaneously or in succession, and 
(6) cooperative group play in which there is not only association 
but each makes his own specialized contribution to the success of 
tire enterprise as a whole, as in “playing house.” 

Parten’s six categories unquestionably form a rough hierarchy 
indicating successive levels of complexitv of social influence and 
interaction. There are, however,' many other aspects of social 
behavior that are equally wordiy of study. One that has attracted 
particular attention in recent years is that of social ascendance or 
submission. Tltis behavior has many nuances that bear different 
names. There is, for example, a difference between leading a 
group and dominating over an individual. There is a difference 
between compliance and submission. There is a difference between 
commanding and requesting. Our interest in each of these may 
center around the manner by which social ascendance is attained 
or in the characteristics of the child who attains it; or, on tbi 
other hand, it may shift to the conditions that contribute to the 
display of ascendant behavior on a given occasion,^or that induce 
a particular child to maintain a dominant or a submissive role in 
most of his social relationships. 


ASCENDANT BEHAVIOR IN YOUNG CHILDREN 

Parten’s study of social participation included a special investi- 
gation of leadership.® Even among the preschool children who 

® This is a form of social relation that is particularly characteristic of two- 
year-olds. It is seen at the sand table in a nursery school where half a dozen 
young children may work away together with little or no indication of m- 
cial interaction. There is litde conversation and no attempt at cooperative 
play. Each child has his own sand toys which he uses by himself and keeps 
for himself. Yet all are aware of each other in a gre^rious sort of way. 
When one child leaves the group, others are likely to follow; if one child 
pours sand from cup to paU, an epidemic of sand-pouring may start. But 
each child pours for himself and not for his neighbor. 

® Mildred B. Parten, “Leadership Among Preschool Children,” /. Abnoriii. 
and Soc. Psychol^ 1933 , 17 : 430-440' 
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were her subjects, it was apparent that some children were exert- 
ing a much greater influence than others upon the behavior of 
the entire group, and that in the relationships of individual chil- 
dren with each other, one child commonly assumed the dominant 
role. Moreover two definite classes of ascendant children could 
be distinguished, the “diplomat” and the “bully.” The former 
worked by indirect suggestion and by so doing nfaintained con- 
trol over large groups; the latter depended upon brute force in 
bossing the small number of children in his own “gang^” The 
first type is admirably illustrated by the following episode. 

A group of four-)mar,'olds were playing house in a large pack- 
ing-box. They had built a number of crude pieces of furniture 
our of their blocks, but as space within the box was linuted, it 
was necessary to move about with extreme caution in order to 
avoid knocking things over. Clumsy and excitable Jimmy found 
this well-nigh impossible. After half a dozen accidents, the 
“father” of the family announced in the tones of one who has 
just made a thrilling discovery, “We gotta have a dog, too! 
Jimmy, you be the dog! You have to stay outside and bark when- 
ever anybody comes by the house. Bark loud!" A place had been 
found for Jimmy, and he entered into his new rdle with energy 
and enthusiasm. 

In tliis little incident is exemplified what is perhaps the most 
important attribute of the successful leader of any age or level 
of development: ability to recognize the special abilities and 
limitations of others, together with versatility in devising rdles 
into which these characteristics will fit. Too, the able leader 
usually shows a knack for depicting these rdles in such glowing 
colors that the person for whom they are designed will not merely 
agree but will actively desire to accept them. The “Bark loud’’ 
in, this case was a stroke of genius. It provided Jimmy with just 
the outlet for his overflowing energy that he needed. So in later 
years the person who is full of ideas that meet the needs of his 
associates and who can present his ideas in attractive terms is 
more likely to be sought for and to have his plans accepted tlian 
is another whose ideas, though equally good in the abstract, are, 
not so well suited to the individual interests of the members of his 
group, or a third whose ideas may be both good and suitable but 
who is unable to present them in vivid and forceful terms. 
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The Story of Jimmy illustrates still another point. All other 
things being equal, the successful leader is the one who is able 
to foresee and forestall dissension among the members of the 
group without losing any one, from the ranks. One way of dis- 
posing of Jimmy would have been to put him out of the group. 
Indeed, a number of the children had already begun to demand 
his expulsion. But the little “father’s” solution of the difficulty 
not only retained Jimmy among his followers but also, it is safe 
to assume, increased the solidarity of the group, for any one is 
likely to be loyal to a leader who assigns him an important posir 
tion. Surely no one can deny that the presence of a loudly bark- 
ing watchdog lends stability and importance to any household! 

Whether or not some children are “born leaders” or whether 
social dominance is wholly the result of experience we do not 
know, but it is probable that here as elsewhere the truth lies some- 
where between the two extremes. Undoubtedly, physique has 
something to do with it, for it is easier for the child who is larger 
and stronger than his mates to maintain an ascendant r 61 e than 
it is for the one who is weak and puny to do so."* Nevertheless it 
is not at all unusual to find that it is the small child, forced to 
substitute resourcefulness for brawn, who has become the real 
leader of a group. Early experience in the home may have some- 
thing to do with it Before they enter school, some children find 
that their most effective way of controlling the people about them 
is by temper tantrums or teasing or whining. But later on, after 
entering a nursery school or kindergarten, they find that their 
previous methods do not work. Of coune they can learn other 
ways, but by the time they have done so it may well happen that 
the social patterns of the group have become so well established 
that it is difficult to overcome their early handicap. So the child 
who learns in his own home the patterns of sociaJ behavior that 
make him popular with his mates enters .school with an initial 
advantage that is likely to gain in strength with the passage of 
time. The repercussive effect of behavior upon the behaving or- 
ganism is nowhere more clearly seen than in the field of social 
interaction. 

Can anything be done for the child who is so lacking in self- 
assertiveness that he almost always assumes the non-ascendant 

* See reference to study by Cabot on p. z3o. 
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r6le, allowing himself to be bullied about' or imposed upon by 
almost any one so inclined? According to Jack' and to Page® 
this is quite possible if the usual principles of learning that have 
been found to apply in other fields are kept in mind. That is to 
say, the child must have an incentive to learn, he must be given 
opportunity for practice under such conditions that success is 
not beyond his power to achieve and as his skill increases the diffi- 
culty of the task must be proportionately advanced. So the non- 
ascendant children in the groups they studied were placed in 
experimental situations where some degree of competition existed, 
with children so much smaller and weaker than themselves that 
domination was both natmul and easy. As their self-confidence 
increased they were given opponents who were not so easy to 
control. At least in the experimental situations and in the nursery 
school where the experiment was conducted, the behavior of 
these non-ascendant children is said to have changed rather 
markedly in the direction of greater self-assertiveness. 

Rather less attention has been paid to the question of too great 
assertiveness in the child’s relation to other children than to that 
qf too little. However, a number of studies have been made of 
factors influencing the child’s readiness to coipply with the rules 
and requests of adults. These will be considered elsewhere but 
we may note in passing that one’s judgment as to the desirability 
or non-desirability of ascendant behavior appears to vary accord- 
ing to the position of the judge.^ 

®L. M. Jack, “An Experimental Study of Ascendant Behavior in Pre- 
school Children,” University of lovm Studies in Child Welfare, 1934,- Vol. 
9, No. 3, pp. 7-63. 

®M. L. Page, “The Modification of Ascendant Behavior in Preschool 
Children," University of lov)a Studies in Child Welfare, 1936, Vol. 12, No. 
3. pp. < 59 - 

r Even the language used in the two situations is different. In the child- 
adult situation we hear of “resistance,” “compliance,” “obedience,” “nega- 
tivism.” Rarely if ever are such terms as “leadership” or even “ascendance” 
heard in this connection. But it is almost, if not equally, uncommon for 
adults to make such statements as “he is a good follower” with unqualified 
approval in speaking of a child's social relations with his companions. 
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children’s FRIENDSHIPS 

As early as the age of two years, children begin to show dis- 
tinct preferences for the society of certain playmates. That elusive 
but highly important characteristic which we call “popularity” 
can be observed even among the youngest children in a nursery-* 
school group. (See Figure do.) But apart from this matter of 
general personality, individual friendships also show up. The bases 
that determine these friendships are exceedingly complex, but 
just as with adults* they are more often based upon similarities 
between the friends than upon the possession of opposite charac- 
teristics which tlie popular saying about die “attraction of oppo- 
sites” would lead us to expect. For example, in a very carefully 
conducted study of the number of times any two members of 
a nursery school group were found playing together, Challman ® 
found no clear-cut indication of the “attraction of opposites” but 
clear evidence of the “attraction of likes.” Girls form friendships 
with girls; boys with boys. Similarity in age, in ph)^sical activity 
and in play interests are also important. But little children appar- 
ently hold different standards of personality values from those 
of adults. Little relationship was found between the popularity of 
a given child with his playmatds and Iris average rating by adults 
on a scale for judging “attractiveness of personality.” 

Friendship is not simply the opposite of enmity. It is a positive 
matter where agreement or disagreement between the friends is 
of relatively litde consequence. A number of carefully conducted 
studies have shown that, at least in early childhood, quarrels be- 
tween friends are much more common than they are between 
those members of a nursery-school group who rarely seek each 
other’s society.^* In like manner, Murphy reports that children 
who were most aggressive were also the most sympathetic mem- 
bers of the groups studied by her. The same child who at one 

® See Chapter XX. 

® Robert C. rhallman, “Factors Influencmg Friendships Among Preschool 
Children,” Child Development, 1932, 3: 146-158. 

i®E. H. Green, “Friendships and Quarrels among Preschool Children,” 
Child Development, 1933, 4: 237-252. 

Lois B. Murphy, Social Behavior and Child Personality; An Exploratory 
Study of the Roots of Sympathy (New York, Columbia University Press, 
1937), pp. x + 333. 




TIG. do— DIFFERENCES IN THE NUMBER OF SYMPATHETIC SOCIAL CON- 
TACTS MADE AND RECEIVED BY TWO NURSERY-SCHOOL CHILDREN: 

DIAGRAM OF INDIVIDUAL r6lES EN THE GROUP 

The columns of squares and circles at right, center and left represent tJie 
different members or a nursery-school group. Circles indicate boys; squares, 
girls. The lines running from the two centm characters of this study show 
the number of times each of these children approached, or was approached 
by, each of the other children with apparent intent to give help or comfort 
(s}nnpathetic behavior) or the reverse {unsympathetic behavior.) The di- 
rection of the arrow heads indicates the direction of the contact. The solid 
lines indicate some form of active attempts to help or comfort; the dash 
lines represent verbal sympathy or desire to help; the cross-hatched lines 
represent instances of uns^patbetk behavior or attempts to increase an- 
other child’s distress, while the dotted lines represent other responses to the 
unhappiness of a playmate, not clearly belonging under any of the three 
heads just mentioned. (Reproduced from Murphy, Sodid Behuvior mi 
Child Personality by permission of the author and of Columbia University 
Press.) 
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moment pulled a playmate off his kiddie kar in order that he 
might ride it himself would run to comfort another in distress. 
As a matter of fact, it not infrequently happened that the aggres- 
sor himself would be the first to attempt to console his victim. 
Do we not see the same thing happening at a later age? 



FIG. 61.— SHOWING THE PROPORTIONATE NUMBER OF TIMES NURSERY- 
SCHOOL CHILDREN WERE FOUND PLAYING WITH MEMBERS OF THEIR 
OWN AND OF THE OPPOSITE SEX 

(Reproduced by permission of the author and the publisher from "Fac- 
tors Influencing Friendships among Preschool Children,” by Robert C. 
Challman, Child Dev,, 1932, 3: 146-158.) 


All this seems to point to one conclusion. The particular pat- 
tern of social relationsliip is less important than the fact that 
social relations exist. The primary cleavage is between those who 
do and those who do not seek die companionship of others or 
those who seek it less urgently and less frequently. The amenities 
of social behavior must be learned, just as is true of other skills, 
and the process of learning them is not basically different from 
that seen in other areas of acquired behavior. Here, as elsewhere, 
■practice is necessary. Quarrels and disagreements are normal fea- 
tures of the pattern of social life among children, and unless they 
become excessive they need cause no concern. Learning rarely if 
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ever proceeds without error, and the learning of social relations 
is so complex that few adults completely perfect their social skills. 

CHANGES IN EMOTIONAL BEHAVIOR DURING 
EARLY CHILDHOOD 

Perhaps the most striking feature of the changes in emotional 
responses that occur during this period is their increasingly close 
association with the child’s socid relations. For the infant who 
has not yet learned the primary laws of the physical world, a 
large proportion of the stimuli that arouse emotional reactions 
are inanimate. He is angered at physical obstacles, and it is some 
time before he diverts his attack from the obstacle itself to the 
human being who placed it there or who refuses to come to his 
aid. He may be afraid of strange places and strange objects. He 
hugs and caresses his woolly dog or his mother with much the 
same show of affection, though it is unquestionably true that his 
devotion to his mother is more constant because it is of longer 
standing and because the mother responds to his advances and 
the dog does not. But there is not much evidence of a difference 
in the kind of affection that the very young child fpels for the 
various objects of his affection. He loves them in unequal degree 
but in the same manner. Somewhere around the age of two, 
however, a distinct difference begins to be shown in the child’s 
emotionally toned responses to other people and those shown 
toward things or situations not involving people. Both in his anger 
and in his fear one can note an element of expectancy when people 
are concerned that is less apparent in their absence. His screams 
will be momentarily interrupted as he assumes a “listening” atti- 
tude to see if they are taking effect. Social stimuli either directly 
or indirectly become the chief sources of the child’s emotional 
reactions as he grows older and his responses to these stimuli are 
likewise directed toward human beings in increasing degree. 

Like other forms of social behavior, emotional episodes become 
easier to describe and classify after the child begins to talk. More- 
over, now that* he is able to tmderstarid the speech of others, a 
new and very important basis for emotional reactions is provided. 
During infancy his emotions could be aroused only by means of 
things done to him or in his presence. Now he can be made angry 
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or aft-aid or sympathetic or jealous through things that are said. 
From no-w on, emotional responses -will often appear that seem 
quite inexplicable to his elders who have not followed through 
the course of his childish reasoning. 

A little boy, not quite three, was very fond of being taken to 
a near-by lake to batlie. He showed not the slightest fear of the 
water and delighted in being taken far out from shore by his 
father, who was an expert swimmer. One day he was takemfishing 
in the same lake and this too he appeared to enjoy greatly. He sat 
in the boat, “fished” with a light rod, and sluieked with glee 
when he succeeded in catching a small fish. A few days later he 
was again taken swimming. To the amazement of every one he 
refused, with every sign of fear, to go near the water. His father 
finally undressed him by force and attempted to carry him in, but 
no sooner had his feet touched the water than he began screaming 
in such extreme terror that it was thought best not to force or 
urge him further. He could give no explanation of his fear at tlie 
time, but a few days later he confided, “Mummy, do you know 
why I couldn’t go in ze water one day? I was apraid ze pish 
would bite my peet [afraid the fish wovdd bite my feet].” 

His reasoning was simple enough. On the fishing trip there 
had been much talk of the way the fish were “biting.” At the 
time this did not trouble him, for he was safe in the boat and the 
fish were in the water. But the next time he was called upon to 
go into the water with nothing to protect his “peet” from the 
biting fish, the situation was entirely different. Fear appeared, 
and not, it should be noted, through the mechanism of simple 
“conditioning” but throt^h a more complicated intellectual 
process. So as understanding grows, emotional reactions also grow 
and change. New information may give an entirely new meaning 
to any object or situation, making fearful that which was for- 
merly enjoyed, turning annoyance into pleasure, likes into dislikes, 
admiration into disgust. 

The increasing importance of abstract ideas occurring through 
the medium of language as emotional stimuli for children is nicely 
shown in a study by Jersild and Holmes.“ (See Figure 62.) This 

A. T. Jersild and F. B. Holmes, Childrens Fears, Child Development 
Monographs, No. zo (New York, Teachers College, Columbia University 
Bureau of Publications, 1935), pp. ix-f-3y8. 
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figure is based upon the reports of parents of children between 
the ages of two and five years who reported every instance of 
fear shown by their children during a period of three weeks. 



The left-hand chart shows the proportionate number of children who, 
in the cou^e of a twenty-one day period of observation, showed fear at 
least once in response to certain sdnmli that in general are less likely to 
arouse fear as age advances. The right-hand chart shows tlie corresponding 
data for stimuli that become increasingly likely to cause fear (at least in 
childhood) as children grow older. iSie interpretation of the symbols is 
given below; 


N— Noise 

St— Strange events, objects or per- 
sons 
P— Pain 
F— Falling 

Sud— Sudden or unexpected events, 
shadows or flashes of light 
Sp. O.-Special objects or things, 
also feats of which the cause 
could not be determined 

(Adapted from Children's Fears, by 
Bureau of Publications, Teachers C 


Da— Being alone in the dark 
A— Animals 

I— Imaginary creatures or objects 
Dk— Darkness 

H— Real or imagined bodily harm 
Dr— Fears experienced when dream- 
ing: night terrprs 

F. O.— Signs of fear in other persons 
W— Fears aroused by warnings of 
adults 

.. T. Jersild and Frances B. Holmes, 
liege, Columbia University.) 


There was a steady decrease with age in the proportionate num- 
ber of fears caused by immediate concrete factors and a cor- 
responding increase in those having to do with imaginary terrors 
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or the anticipatioa of future events. This is another example of 
the rule we have so often emphasized. The unit of behavior is the 
child and not the ability or trait. Every developmental change 
that occurs, every new shill that he acquires, every new bit of 
information or experience changes his behavior in ways that may 
at first thought seem only remotely associated with the area im- 
mediately involved. No aspect of the child’s personality can be 
changed without affecting all the rest. 

METHODS OF STUDYING THE CHILD’S EMOTIONS 

As with infants, direct observation with occasional supplementa- 
tion by moving pictures or still photographs is still the favorite 
method of studying emotional behavior during childhood. How- 
ever a few attempts have been made to utilize instrumental records 
of bodily changes as indices of emotional conditions that are 
presumably “felt” but that do not clearly manifest themselves 
in overt behavior. It was pointed out in Chapter VIII that when 
the sympathetic division of the autonomic nervous system goes 
into action, numerous responses occur in the smooth muscles and 
glands. Among these, the action of the sweat glands in the sldn 
is noticeable. Presumably as a resulli of their action, perhaps also 
of contractions in the surface musculature, the electrical resistance 
of the skin is changed.^* For many years it has been known that 
if the electrodes of a sensitive galvanometer (which is an instru- 
ment for measuring the strength of an electric current) are placed 
at two different points on the skin, a deflection of the galvanom- 
eter needle will indicate the passage of an electric current. It 
has been found that under emotional stimulation the deflections 
of the needle will usually increase (see Figure 63), and the amount 
of the increase has by some been regarded as an indication of the 
strength of the emotion. Most people, however, mindful of tlie 
fact that the experiment is ah exceedingly delicate one and that 
the apparatus itself is likely to get out of order and give mislead- 
ing results, have felt that at most die galvanomctric method can 

There is not complete agreement among authorities as to the precise 
nature of the bodily changes involved in. the psychogalvanic reflex, but it 
is generally believed to originate in the sweat glands and the tissues sur- 
rounding them. 
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only be used to indicate the existence of bodily changes typically 
occurring in emotion and not of the extent of these changes. 

Jones “ made simultaneous records of the galvanic sldn reflex 
and of behavior as directly noted by a concealed observer in pre- 
school children who were subjected to a number of stimuli that 
might be expected to arouse fear, such as a loud sound, a white 
rat suddenly released in their presence, and so on. He found that 



FIG. 63.— CHANGES IN THE ELECTRICAL RESPONSES OF THE SKIN 
DURING EMOTIONAL STIMULI 

The left-hand chart (.A) shows the changes recorded for a woinan sub- 
ject during an air raid over London in World War I. At about the be- 
ginning of the tenth minute she heard the sirens indicating the approach 
of enemy planes, then the humming of the planes and the sound of anti- 
aircraft fire, which continued for some time. The right-hand chart shows 
the response of the same subject on another occasion to the mere pro- 
nouncement of the word “bombs” when no ait raid was in progress. It 
shows how effectively a word can function for the thing which it sym- 
bolizes. 

(These charts are based upon a study by A. D. Waller published in 
Natttre, 1911, 107, p. 185 and in the Froceedings of the Royal Society of 
London, B, 1917, go, zry, and have been reproduced here from Fundamentals 
of General Psychology, by J. F. Dashiell. Houghton Mifflin Co.) 

there was not much relation between the two forms of response. 
This, he thought, suggested that even in childhood some indi- 
viduals express their emotions by outward signs that any one 
can see, while in others the bodily response is largely covert, a 
matter of the internal organs and glands. Whether or not his inter- 
pretation of this particular finding was correct we have no means 
of knowing, but there can be no doubt that both children and 

^ H. E. Jones, ‘The Galvanic Skin Reflex as Related to Overt Emo- 
tional Expression,” Amer. J, Psychol^ 1935, 47; *41-251. 



SOCIAL AND EMOTIONAL BEHAVIOR 323 

adults differ greatly in their bodily responses to emotional stimuli. 
A very extreme fright may cause one child to scream and another 
to vomit. In anger some people flush, and others grow pale; still 
others flush and pale alternately. Social training leads to the sup- 
pression of certain forms of emotional responses, and even at 
the nursery-school ages the effect of such training has begun to 
appear. 

Many other forojs of bodily change have been and still are used 
as indicators of emotional responses. Changes in the systolic blood 
pressure rank as a close second to the galvanic reflex in popularity, 
while other devices that may be mentioned are the plethysmo- 
graph for measuring changes in the distribution of blood to differ- 
ent parts of the body,” as well as various devices for measuring 
changes in heart rate or in the rate of breathing. All of these have 
been used much more extensively with adults than with children. 

SOQIAL-EMOTIONAL ASPECTS OE 

children’s plat 

Jersild and Markey’^® report greater differences .In the fre- 
quency of quarrels between children attending different nursery 
schools than between children of different sex, age, or intelligence 
in the same nursery school. This seems to indicate that within the 
age-range studied, external factors such as differences in play 
space and play materials, and probably most of all in the per- 
sonality of the various teachers and their aptitude for handling 
childhood disagreements count for more than differences in the 
children themselves. However we cannot leave the last factor out 
of account, for we are dealing not with the independent action 
of single children but with the interaction of groups where the 
behavior of each child affects that of all the rest. One quarrelsome 
child can spread conflict tliroughout an entire group. These au- 
thors note, as others have done, that the pattern of conflict differs 
with age and sex. When angry, boys are more likely to hit and 

’^“During strong emotion there is withdrawal of blood from the surface 
of the body to the internal organs, causing paling of the skin; or, conversely, 
the capillaries of the skin may dilate, causing the sldn to flush. 

, A. T. Jersild and F. V. Markey, Conflicts Bepuiem Freschool Children, 
Child Development Monographs, No. ii (New York, Teachers College, 
Columbia University Bureau of Publications, 1936), pp. ix+ 181. 
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kick; girls to call names and cry. As children grow older, their 
quarrels are less frequent but they are not so quickly brought to 
a close. 

With advancing age, dramari2ation and make-believe become 
increasingly important aspects of children’s play. This fact caused 
much speculation about the inner meaning of play in childhood 
among psychologists of the generation just past, and it has aroused 
equal interest among modern clinicians. But the modern interest is 
very different from that of the older group. Formerly, psycholo- 
gists were chiefly concerned with the question. Why do children 
play? To tliis, Spencer replied by saying that play is simply an 
oudet for superfluous energy— a letting off of steam. Groos, in his 
well-known book The Play of Man emphasized the utility of the 
child’s play as a preparation for life. The little girl who plays 
with her dolls is unconsciously fitting herself for the care of a 
baby later on; the little boy who hammers nails into a board for 
fun is getting ready, for the serious constructive work of the mq^n. 
G. Stanley Hall, along with many others of his time, rejected both 
these ideas in favor of what is called the recapitulation theory of 
children’s play. This theory is of some importance because it 
furnished such an impetus for the earlier studies of child develop- 
ment. Briefly stated, the theory is this. The child, 'm his develop- 
ment, repeats the history of the race. So in his play the child was 
supposed to go through the same general stages as primitive man 
followed in, his progress toward civilization. Those who accepted 
this theory studied the play ,.of children not so much as an index 
to the characteristics of the children themselves but as a possible 
key to the behavior of their primitive ancestors. 

The modem student of child development is less concerned 
with the question of why children play than with that of how 
they play. He sees in the changing patterns of play and its asso- 
ciated social and emotional reactions a reflection of the child’s 
whole personality. In his play the little child displays his abilities, 
his interests and attitudes, his assets and his handicaps. Had we 
but the wisdom to read the signs, we should find in the child’s 
play the surest index to his character. 

Some modem clinical psychologists, especially those most 
strongly influenced by the teachings of the psychoanalytic school 
(about which we shall have more to say later on) are attempting 
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to do that very thing. The procedures employed are grouped 
together under the general heading of “play analysis” or “play 
therapy,” depending on whether the worker’s aim is mainly diag- 
nostic or whether attempts at improving the child’s emotional and 
social adjustments are made. The experimental procedures and 
the manner of handling the results vary according to the purpose 
of the investigation, but one of the problems for which their use 
is especially popular is the study of the child’s relations with his 
parents and the other members of his family. We all know that 
such personal relationships play an exceedingly important part 
in the development of the child’s personality, yet there is perhaps 
no other field about which information is quite so difficult to 
secure. The theory underlying tlie method of play analysis is 
that the child in his dramatic play recapitulates not the history 
of the race but his own experiences reorganized into the form 
given by tlie particular meaning that these experiences have taken 
on for him. And while he does not anticipate his own future 
activities, as Groos would have it, he may and often does drama- 
tize the fulfillment of his present unsatisfied wishes. 

So in the play interview the child is provided with dolls which 
are named for the members of his family. Their sizes and clothing 
are roughly appropriate to the ages and sex of the persons they 
are to represent, and as they are handed to the child, one by one, 
the experimenter in a playful manner names them for him. “You 
have a daddy at home, haven’t you? Then we’ll play this doll is 
daddy. See, he has a coat and trousers and a shirt, just like daddy. 
And this one we’ll call Mother, and this is sister Mary, and this 
is baby Dick. And this one,” with smiling emphasis as he pobts 
from doll to child, “is Caroline” (or whatever the child’s name 
•may be). “And here are some things to put in their house,” giving 
the child some pieces of toy furniture. “Now I have some writing 
to do so you may take all these things to play with for a while. 
You may do whatever you like with them. You needn’t worry 
about hurting them.” And later on, if the child does not appear 
to be playing freely, the experimenter repeats, “You may play 
with the things just as you.wish. I don’t care what you do to 
them.” 

As the child plays, notes are made of his behavior with each 
of the dolls. The number of times he caresses or spanks each one. 
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his remarks to and about each, the special favors he bestows upon 
them together with many other aspects of his behavior in the play 
situation are looked upon as diagnostic signs of the child’s atti- 
tude toward the real members of his family. The method holds 
promise, but a good deal of further work needs to be done before 
we can know just what to expect from it. Particularly is it dan- 
gerous when used, as -many zealous but poorly trained clinicians 
are using it to-day, as a device for verifying some of the more 
extreme psychoanalytic theories of the emotional development 
of children. In their zeal for fitting facts to theory, these persons 
frequently commit the error of reading into very simple and 
ordinary activities of the child the psychosexual meanings that 
arise through adult experience, 

THE PSYCHOANALYTIC VIEW OF CHILDREN’S 
EMOTIONS 

The old saying, “Just as the twig is bent, the tree’s inclined” 
unquestionably holds much truth. There can be no reasonable 
doubt that most of us carry about with us a store of likes and 
dislikes, dreads and anxieties, superstitions and phantasies that have 
their roots in the unremembered experiences of early childhood. 
Recognition of this fact led Dr. Sigmund Freud, a Viennese physi- 
cian specializing in mental disorders, to formulate the principles 
of what is now known as psychoanalysis. It would be out of place 
to attempt to outline these principles in detail, especially since 
they were greatly extended and elaborated in the course of 
Freud’s long life. We shall merely mention a few of the leading 
points that have bearing on oiir discussion. 

One of the important contributions of psychoanalysis to the 
study of human development and behavior consists in its recogni- 
tion of the fact that sex impulses do not spring into being all at 
once at the time of puberty but have their origin in early child- 
hood. True, they are neither well localized nor (as a rule) very 
strong at that time, and it is probable that Freud and his followers, 
most of whose work has been done with padiological cases rather 
than with normal children or adults, have grossly exaggerated the 
rdle of sex in their theories of emotional development. But it is 
equally likely that too little attention was paid to this aspect of 
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child behavior ia the past. According to the psychoanalysts, most 
of the mental disorders that have no ascertainable organic base, 
as well as most of the persistent worries, fears, and anxieties to 
which the majority of us are subject in greater or less degree, are 
traceable to certain suppressed desires. At the outset these desires 
are suppressed by the direct action of father, mother, and others 
in authority, but very soon they are suppressed by the child him- 
self, by the ideas of what is and what is not socially acceptable 
that develop in the course of his experience. Freud contends that 
there are only two really strong impulses by which all people are 
dominated, the impulse for self-preservation and the sex impulse. 
Now the impulse for self-preservation is generally recognized as 
something respectable and even desirable, so that no one inter- 
feres very much with its free expression. But sex is difFerent. Very 
early in life the child is taught that sex, the sex organs, the parts 
surrounding them, and all things relating thereto are tabooed 
subjects of conversation in polite society. 

A theory much .stressed by the psychoanalysts is that during 
early childhood each little boy falls in love with his mother and 
is highly jealous of, perhaps even comes to hate his father, while 
each little girl loves her father and resents having to share his 
love with her mother. Here we have the much-talked-of CEdipus 
complex (nampd from the Greek tragedy CEdipus Rex) in the 
case of the boy, while its feminine counterpart is known as the 
Electra complex. 

Because sex and all things associated with it are represented to 
the child as something wrong and shameful, he is forced to rele- 
gate them to a rather mysteriota part of the mind known as the 
“Unconscious,” a mental domain which, because of its vast im- 
portance in psychoanalytic theory, deserves to be capitalized. 
There sex ideas are held down by the “Censor,” a name applied 
to the attitudes toward these matters that social pjressure has 
forced the child to talce. But the Censor has only limited power. 
It may consign sex and all its devilish worlcs to the realm of the 
Unconscious, but they don’t stay put. Instead they merely don 
enough of a disguise to deceive the Censor (who seems to be 
rather easily fooled) and thereupon break loose in all sorts of 
ways. Nail-biting, thumb-sucking, even lying and stealing, accord- 
ing to this point of view, are likely to be nothing more |than 
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manifestations of the sex urge that have chosen this way of evad- 
ing the Censor. 

Like many another promising train of ideas, the theories of 
psychoanalysis have lost much of their significance by being 
shunted off on a single track. It is not necessary to postulate any 
special mental compartment such as the Unconscious to under- 
stand that meanings may persist and continue to determine be- 
havior long after one has forgotten how these meanings came 
into existence. Your own memory does not tell you how you 
learned that a chair is something to be sat upon, that it is pleasant 
to eat an apple and unpleasant to eat pepper. Nevertheless you 
react to these present meanings without hesitation. So all sorts 
of early experiences may give special meanings to particular situa- 
tions, and if nothing happens to change these meanings they may 
continue to dominate one’s behavior throughout life. In all this 
there is nothing mysterious, nothing that, requires a special ex- 
planation outside the general laws of human behavior. According 
to this point of view, the Unconscious is nothing more than the 
forgotten emotional experiences that originally gave rise to the 
meanings by which our present behavior is governed. 

Let us now have a closer look at the Censor. The first thing 
that strikes us is that he is not so stupid as he has been repre- 
sented. So far from being fooled by the pestiferous tricks of the 
illicit impulses he has penned up, he connives with them in devis- 
ing forms by which they can appear in decent society. But Freud 
was mistaken in supposing that sex impulses are’ the only ones 
that must don false hiustaches and checkered suits in order to 
conceal their identities. Years ago, G. Stanley Hall pointed out 
that few if any of the primitive emotions are permitted free ex- 
pression under modern conditions of civilized life. Take anger 
as an example. You do not as a rule give the waitress a black eye 
because she, puts her thumb in the soup, but you may refrain 
from giving her a tip. When one of your classmates offends you, 
you are not likely to attack him with your fists, but you may 
make a sarcastic retort. In like manner, fear, jealousy, or other 

Stanly Hall, “Anger as a Priraary Emotion and the Application 
of the Freudian Mechanisms to Its Phenomena," /. Abnorm. Psychol., 1915, 
10! 81-87; “The Freudian Methods Applied to Anger,” Amer, J, Psychol., 
191S, 16: 4J8-443- 
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emotions when experienced under such conditions that the primi- 
tive response would fall under the social taboo are likely to find 
some kind of substitute expression. The process of substitution 
begins very early. A little boy not yet two when restrained from 
investigating the contents of his father’s pockets ran screaming 
to the floor lamp, jerked at the cord and pretended he was going 
to tip the lamp over. A little girl of about the .same age when 
punished for some small misdemeanor pulled all the cushions off 
the davenport. Somewhat later the day-dream comes in as a form 
of substitution for emotions that are denied more active expres- 
sion. In the day-dream you are exalted, while the rival who has 
made you angry or jealous or afraid is made to suffer aE the 
punishment that you were unable to inflict at the time. 

The lesson that we may learn from the psychoanalysts is not 
the limited idea that we must dways look for some underlying 
sex factor in connection with any unexplained fear, worry, or 
other symptom of maladjusted behavior in a child or an adult, 
but rather that we should try to ascertain what meaning the 
situation giving immediate rise to the behavior over which we 
are concerned has taken on for him. Since, as we have seen, the 
most vivid and persistent meanings arise in connection with situa- 
tions of marked emotional content, we may expect to find that 
in the majority of cases the origin of the difficulty may be traced 
back to an emotional episode of some kind. It may be a sexual 
event; it may be something quite different. Moreover, we shall 
find that such conflicts usually have their roots in something that 
interferes or threatens to interfere with some strongly developed 
impulse or desire. This desire may be related to sex, to the crav- 
ing for self-assertion, to material wants such as money or profes- 
sional success, or to the desire for social companionship or for the 
love or friendship of some one person. And the particular symp- 
toms that develop as a result of the conflict will depend on the 
meaning that the original situation had for the individual in ques- 
tion and the method by which he attained satisfaction at the 
time. If the meaning was, so to spealc, “correct, ’’.that is if the 
nature and causes of the interference \vere clearly understood, 
the resultant behavior is likely to be simple and direct. We have 
plenty of examples of children who, mstead of developing strange 
fears and anxieties over the birth of a baby brother or sister. 
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recognize him at once for the interloper that he is and vent their 
displeasure by attacking him, trying to tip him out of his cradle, 
or perhaps refusing to look at him and denying his existence 
when asked about him. Behavior of this land is, by comparison, 
easy to deal with because its motive is evident. But when, either 
through direct conditioning, through incomplete understanding 
of the situation, or as a result of conflicting motives, some extrin- 
sic and often trivial object or circumstance becomes capable of 
arousing an unusual form of response, the condition is harder to 
correct because its origin is so obscure and the resulting behavior 
may appear so inappropriate to the motives from which it sprang. 


WHAT IS A “mental CONFLICT”? 

Suppose that a child who dearly loves both his parents but 
who also wants to stand first in their affections is continually 
made jealous by the signs of their fondness for each other. He 
feels that he vmst do something about it. This feeling of “must,” 
as we have seen, is an essential component of emotion. Yet what 
can he do? His jealousy prompts him to do injury, but his love 
for both parents makes this impossible. Something must be done. 
In the course of his restless groping for an outlet that will satisfy 
both his love and his jealousy, chance often provides a solution. 
Perhaps he is startled by some unexpected noise after he is put to 
bed. He cries out, his mother comes to him and soothes him. The 
original fright was slight, and ordinarily would have had no per- 
manent effect. Note, however, that the result of the fright is 
something which satisfies the deeper emotion that was there all 
the time, the jealousy, the unsatisfied desire to be the center of 
affection. So, by a process closely resembling that of ordinary 
conditioning, the situation “being done in bed” takes on a terrify- 
ing meaning for him. It becomes identified with a state of jealousy 
culminating in terror. He cannot tell what he is afraid of, for he 
does not know. But his night terrors persist, sometimes for years 
or even into adult life. 

The blocking of emotional behavior, the state of anxiety and 
Indecision that comes when emotions leading to opposite courses 
of actions are simultaneously aroused, constitutes what is com- 
monly known as a mental conflict. Because the drive to action 
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is as strong as ever but its usual pathways are, blocked off, a 
mental conflict often results in the setting up of some unusual 
form of behavior that seems quite unreasonable to an outsider. 
The feelings of anxiety, uncertainty, and worry that result from 
the conflict become attached to some outside fact, perhaps very 
trivial in nature, but which thereafter takes on a meaning that 
is far from trivial to the person concerned. To him it has become 
an object of worry, of fear, anxiety, and dread. He does not know 
why, because the original emotion had no clear pattern. It was 
not a case of “I must get away from that bear” but rather of “I 
must do something, but I don’t know what.” 

Unusual fears, worries, and anxieties are not the only obs'ture 
forms of behavior that mental conflicts may engender. It some- 
time happens that the child who is the victim of conflicting 
motives discovers a method whereby his difiiculties may for the 
time be reconciled. He loves his parents and wants their undivided 
attention; he would like to punish them for diverting to each 
other some of the love that he feels to be rightfully his. He finds 
that both these desires can be satisfied by some form of misbe- 
havior. So he talces to nail-biting or perhaps to swearing or steal- 
ing. In this way he gets both revenge and a larger share of 
attention. Thus he finds a land of pleasure in his misdemeanors. 
They have become for him a way out of his difficulties. And so the 
emotional drive, the feeling that “I must do something but I don’t 
know what" changes to "I must bite my nails," or steal, or swear, 
or whatever other act it may be that has provided satisfaction 
for the, emotional conflict. 

Mental conflicts may then lead either to a transfer of fears and 
anxieties aroused by the conflict to some other factor in the situa- 
tion (as in ordinary conditioning) or to certain compulsive acts, 
things that one feels obliged to do whenever the feeling of con- 
flict becomes acute. In either case the reason lies in the attach- 
ment of a new and ofttimes very unusual meaning to a situation 
or an activity. On the one hand we have, “This object or situation 
is something that (through conditioning) I have grown to fear”; 
on the other hand, “This act is sometliing I must do to relieve 
my distress.” 

Mental conflicts, like other emotional states, vary in duration 
and intensity. Many are trivial and soon over; some persist for 
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many years. But the meanings to which they give rise often far 
outlive the conflicts themsdves. Because early childhood is of all 
periods in life the time when new meanings are being formed 
most rapidly, it is not surprising to find that a large proportion 
of adult worries and anxieties, particularly those Avhich seem to 
others to be unwarranted, have their origin in the unremembered 
experiences of childhood. 

THE RECONDITIONING OP EMOTIONS 

The best way to ensure healthy emotional development would 
be to see to it that no unfortunate experiences leading to the 
attachment of emotional behaidor to inappropriate events should 
occur in the child’s life. Like many other ideals, however, this is 
one not likely to be completely possible of fulfillment, though 
intelligent understanding of the mechanisms by which undesirable 
emotional behavior may arise sometimes makes it possible to avoid 
difficulties that would otherwise ensue. But is prevention the only 
answer? Can’t we do something for the emotional conflicts or 
other difficulties that already exist in ourselves and in others? 

Yes. If we can find out how the difficulty started, we can attack 
the matter directly by pointing the way to a new and more suit- 
able emotional outlet, if the disturbing condition still exists, either 
by correcting the cause of the disturbance or by explaining facts 
that may have been misunderstood; thus a new and more desirable 
meaning may be substituted for the former undesirable or inap- 
propriate one, and so the difficulty may be overcome. In the case 
of the little boy who became afraid to go in swimming, once the 
origin of the fear was discovered its correction became an easy 
matter. It was explained to him that fish do not bite little boys 
but only fish-worms and that when little boys come into the 
water all the fish swim away fast (and this was verified by talcing 
him to a pool where there were a number of minnows and en- 
couraging him to put his hands into the water) . Further assistance 
was given by buying him a bowl of goldfish in order that pleasant 
associations witli fish might take the place of the unpleasant ones. 
In this case the fear disappeared within a few days and never 
returned. 

If the fear or anxiety has arisen through simple conditioning 
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and there is no longer any active cause for it, it is often possible 
to correct matters by “reconditioning,” even though the origin 
of the trouble may remain unlmown. Reconditioning means that 
you attach a new and pleasant meaning to the fear-producing 
object or situation by associating it repeatedly with pleasant 
events. Jones found, for example, that children who were much 
afraid of rabbits or other small animals could be trained to accept 
them with no signs of fear by bringing the animals gradually 
nearer and nearer when the child was eating food that he liked. 
So an initial dislike of some one who has never offended us and 
which was probably caused by the fact that he happened to 
remind us of some unpleasant experience soon disappears if later 
associations are pleasant. Even better is the method employed by 
Jersild and Holmes,^® who successfully overcame various lands of 
fear by teaching children what to do in the fear-arousing situation. 
For example, children who were afraid of high places were taught 
to walk a plank that was at first placed flat on the floor and then 
raised a fe\v inches at a time as skill was gained. In the course 
of a few weelcs of practice, children who at first had been afraid 
to venture upon the plank when it was just barely above the 
floor, would dash gleefully across it at a height of several feet. 

But suppose we are dealing with a mental conflict that is still 
present and that, through one or another of the mechanisms we 
have described, is expressing itself in some undesirable or bizarre 
form. In such cases it is not likely to do much good to recondition 
the particular behavior that happens to be shown, for the under- 
lying cause is still there and is likely to break out again in some 
other form. If careful study fails to reveal the true nature of the 
difficulty, it may be best to consult a psychiatrist whose training 
and experience in such matters will often enable him to unravel 
mental snarls that to the layman seem hopelessly puzzling. 

18 Mary Cover Jones, “A Study of the Emotions of Preschool Children,” 
School and Soc., 1925, 21: 755-758. 

i®A. T. Jersild and F. B. Holmes, “Methods of Overcoming Children’s 
Fears,” J. Psychol., 1935-36, n 75 -i° 4 - 
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THE STORY OF PSYCHOANALYSIS 

Edna Heidbreder, “Freud and the Psychoanalytic Move- 
ment,” Chapter X in Seven 'Psychologies (New York, 

D. Appleton-Century Co., 1933), pp. x +450, 

Psychoanalysis is something almost everybody talks about but few 
people understand. For many people it has all the hidden fascination 
of the sex difficulties with which it is so largely concerned. Some 
think of it as a magic cure for all mental ills; others reject it with 
an emotionally toned vehemence that its protagonists regard as the 
best possible evidence that they need its therapy. 

It IS not necessary to accept the doctrines of psychoanalysis in toto 
in order to appreciate the positive contribution that psychoanalytic 
studies have made to our understanding of human behavior. 'It is 
doubtful whether any other school of thought has affected quite 
such revolutionary changes in our ideas of how the mind works 
and how personalities become warped as those arising through the 
gradual infiltration of psychoanalytic concepts into modern psycho- 
logical theory. To be sure, these ideas have often become so modified 
that their origin is scarcely recognizable. But trace them back and 
you will find whence they sprang. 

So it is not just because everybody has something to say about it 
and because so many jokes are made about it that you should know 
what psychoanalysis is really about, how it originated, and what it 
teaches. You should know about it because it is worth knowing. 

In thirty-seven interesting pages, Dr. Heidbreder, who is how 
Chairman of the Department of Psychology at Wellesley College, 
tells this story. You will enjoy reading it, and when you have finished 
you should have a much clearer appreciation than you are now likely 
to have both of the debt that science owes to the psychoanalytic 
movement and of the weaknesses inherent in its underlying theory. 



Chapter XIV 


THE GROWTH OF PERCEPTION, JUDGMENT, 

AND UNDERSTANDING IN CHILDHOOD 

How does perception dijfer from sensation? 

How does the study of perceptual illusions contribute 
to our knowledge of the development of percep- 
tion in the child and the factors influencing per- 
ception in the adult? 

Do we perceive in wholes or in parts that are letter 
pieced together to form wholes? Cite evidence in 
support of your answer and if possible give an 
illustration from your own experience. 

What are some of the external factors affecting atten- 
tion? The internal factors? What is the relative 
importance of external and internal factors in de- 
termining the attention-getting value of an object 
or situation at the age of three months? At the age 
of twenty? 

What are some of the factors affecting the length of 
time that can be interposed between stimulus and 
response in childhood? 

What appear to be some of the main characteristics of 
child logic? Do adults ever reason in a similar 
manner? 

THE child’s perceptual WORLD 

As far as we can judge from his beha^J’ior, before the end of 
the first year the child’s sense-organs are functioning as well as 
they ever will. As a result of his growing experience he soon 
learns to interpret most of the simple impressions he receives * 

33r 
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through his senses with a high degree of accuracy. Careful experi- 
ments have shown that by the age of four or five years, children 
will react to distance by reaching to the correct point, will match 
lines of different length, and will choose the heavier of uvo 
weights almost if not quite as exactly as adults. 

But we must not fall into the error of supposing that, because 
simple perceptual skills such as these have approached the adult 
level pf development, the world as a whole looks to the child the 
same as it does to the adult. A simple experiment will illustrate. 
When children of different ages are shown, one at a time, a series 
of colored geometrical forms— stara, circles, squares, and the like 
—and are asked in. each case to choose between matching the 
figure with another similar in form and size but differing in color, 
or witli one of the same color but differing in form, it has been 
found ^ that children under two and a half years usually match 
on the basis of form. At about the age of two and a half or three 
years a swing toward color appears. Thereafter an increasingly 
greater percentage of the matchings are made in terms of color, 
ignoring differences in form, until a maximum preference for 
color is reached at about the age of four and a half. Tlien the tide 
of interest again turns. Form and not color decides the issue in 
more and more of the choices until the adult level is reached, at 
which time about 90 per cent of the matchings are made in terms 
of form and only 10 per cent in terms of color. (See Figure 64.) 

Just how the elementary attributes of perception that enable 
us to respond correctly to differences in distance, depth, form, 
and so on are built up is not completely known for any of the 
senses. We do Itnow something about the cues by which such 
qualities may be judged, and we know, furthermore, that a 
change in the usual cues may at first be so deceptive that very 
erroneous responses may occur. Persons reared on the eastern 
seaboard who are accustomed to estimate distance in terms of the 
atmospheric conditions of that climate find it almost impossible 
to believe that a peak in the Rockies seen for the first time can be 
as much as fifty miles away. “I’m sure I could walk to it in less 
than an hour,” says the tenderfoot. More than one life has been 

iC. R. Brian and F. L. Goodenoagh, "The Relative Potency of Color 
and Form Perception at Different Ages," /. Exper. Fsychol,, 1929, 12: 
197-21J. 




FIG. 64 — ^AGE CHANGES IN COLOR-FORM PERCEPTION 

(From C. R. Brian and F. L. Goodenough, “The Relative Potency of 
Color and Form Perception at Different Ages,” /. Exper, Psychol,, 1925, 
12: 197-213. Courtesy Psychological Review Co.) 
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lost as a result of just such perceptual errors. Some of the early 
painters took great pains to make use of false cues in producing 
deceptive effects in their painting. In the refectory of an old 
Spanish monastery, the guides find never-ending amusement in 
calling the attention of tourists to a picture apparently suspended 
from the wall by a large nail. “That,” they tell yon solemnly 
“is a very remarkable picture. And the nail from which it hangs 
is equally remarkable, for it is the very same nail by which it was 
first hung, more than five hundred years ago. You are urged to 
examine both picture and nail very carefully. “Don’t you see 
anything strange about them.^” the guide asks. You look again 
but see nothing unusual. Then you are told to walk to the end 
of the room, stand directly beneath the. picture and look upward 
at it. You do so and to your amazement the illusion of depth 
disappears. Both picture and nail are painted on the wall! By a 
clever arrangement of lights and shadows the medieval artist was 
able to produce so perfect an illusion of depth that it does not 
disappear even after the trick is discovered. On walking away 
from the wall and viewing the picture once more from the 
usual angle, the nail again emerges, almost as if it were on a pivot, 
while at the same time the upper edge of the picture “swings 
out” from the wall. 

Figure 65 is a good example of an illusion of this kind. If you 
lay a ruler along the edges of the letters, you can demonstrate 
for yourself that they run horizontally and vertically. But they 
continue to “look” tilted, even though you know this is not the 
case. Here the effect is due to much the same principle as that 
of the Muller-Lyer illusion shown on p. 21. The eye tends to 
follow the oblique pattern of the background figures. 

Illusions such as these have provided us with valuable con- 
firmatory evidence about the manner in which the infant and 
young child learn to interpret their sensory experiences. The 
process is not essentially different from that of other acts of 
learning. In the course of the child’s incessant preoccupation with 
bis own sensory and motor processes, in his looking, reaching, 
grasping, touching, and handling, a host of associations are formed 
between visual, auditory, and motor performances at a very early 
age. Most of these associations remain unverbalized throughout 
life unless some special experience (speh as talcing a course in 
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elementary psychology) calls attention to them. Even then, you 
determine the nature of the cues by which you are able to say 
that this book is further away than that one, or that a given sound 
comes from the right, not from the left, more by a process of 
reasoning and inference than by direct attention to your own 
perceptual processes. And your only way of finding out whether 
your inference is sound is by altering or removing, one by one, 
the cues to which you attributed the perceptual judgment and 
noting whether or not the perception itself is altered thereby. 



FIG. 65.— THE TWISTED CORD ILLUSION 
(After Fraser.) 


Many experiments have been conducted with view to ascer- 
taining whether or not the perceptual judgments that we make 
quite automatically and constantly throughout all our waldng 
hours were learned by experience or result from neurological 
organizations inherent in the growth of the organism. For instance 
it is known that the rays of light reflected from seen objects are 
inverted as they pass through the optic lens and thus fall upon 
the retina “upside down.” The question is. How does it come 
about that we see them right side, up? In an attempt to answer this 
question, Stratton = had a system of len^s made that artifically 
reversed and inverted the images of aU objects seen through them. 
These lenses were fastened over his eyes in such a way that no 

^G. M. Stratton, “Some Preliminary Experiments Witjout Inversion of 
the Retinal Image,” Psychol, Rev,, 1894 j: 611-617. 


340 DEVELOPMENTAL PSYCHOLOGY 

light could enter except through the lenses, which he wore for 
twenty-four hours distributed over three days in his first experi- 
ment and for eighty-seven hours distributed over eight days in 
a second experiment. He reports that at first he felt very helpless 
and confused, and had great difficulty in locating objects by the 
use of sight. But experience helped. In the course of a few hours 
localization of objects had become easier, and by the fourth day 
die process u'ns on the way to becoming so automatic that he 
frequently reached directly for an object with no feeling of con- 
fusion. Stratton ® also reports that by the end of the experiment, 
his visual world no longer seemed grossly out of harmony with 
the impressions gained through other senses. He felt that his legs 
were where they looked to be, and that the sound of a bird’s 
song came from the direction where the bird was seen. Other 
experimenters, however, have not completely verified Stratton’s 
reported experience. Like him, they found tliat learning to make 
the proper motor adjustments to the changed visual cues took 
place rapidly, but they failed to confirm Stratton’s claimed “feel- 
ing of normalcy” in their subjective visual experience. The world 
still “looked” upside down. 

Inasmuch as none of the later persons who repeated Stratton’s 
experiment (and there have been several who wore the lenses 
continuously for turn weeks or longer) succeeded in relearning 
their visual cues well enough to make the world seen through the 
reversing lenses appear to them as it had under normal vision, 
some people have taken the position that for the most part, at 
least, perception is as much a matter of the child’s native equip- 
ment as sight or hearing. According to this point of view, the 
ability to perceive form, size, depth, distance, position, and so on 
is chiefly a matter of innate neurological organization. Tliey 
believe that we do not learn to perceive these qualities but merely 
learn to react correctly to them. But when it is recalled that the' 
adults who carried out these experiments had been practicing 
their perceptual skills for many years, the two or three weeks 
over which their experimental period lasted seems too short to pro- 
vide crucial evidence. Moreover, if we remember what we have 
already learned about the principles of conditioning, the reason 

®G. M. Stratton, "Vision Without Inversion of the Retinal Image, 
TPsychol. Rev., 1897, 4 ^ 341-360; 463-481. 
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why the new motor adjustments took place more rapidly than the 
perceptual adjustments becomes readily apparent For we know 
that learning proceeds most rapidly if every trial brings an un- 
equivocal resuic. A conditioned salivary response in the dog will 
be established slowly and with great difficulty (if at all) if food 
is sometimes given when the bcU is sounded, but more often not 
given. Now when the wearer of reversing lenses reaches for an 
object where his vision erroneously indicates that it is located, 
his mistake is immediately apparent. But when he merely looks 
about him-^ he inevitably will be doing much of the time— there 
is no necessary correction of the perceptual relationships. Thus 
while his motor errors are invariably made known to him, the 
greater number of his perceptual errors remain unobseived and 
uncorrected. Accordingly the perceptual habits previously estab- 
lished arc less readily changed. 

All in all it seems probable tliat we learn to perceive in much 
the same manner as we learn to wallc. In both cases the physical 
and neurological mechanisms that malce the learning possible are 
inherent in the organism; in both cases the basic drive, the urge 
to put these mechanisms to work, is equally a part of the basic 
equipment witli which nature has endowed us. Our tools are the 
combined experiences derived from the simultaneous operation 
of many sense-organs in a world where the physical laws are 
stable. Light rays do not pass tlurough opaque solids; hence when, 
we see all of one member of a pair of juxtaposed objects and only 
part of the other, we have a cue that in connection with many 
others enables us to learn to “see” that the second object is more 
distant than the first. Of course this is only part of the story. 
Sensations of eye convergence play a part. The fact that since 
the eyes are differently situated in the head the two images come 
in at different angles and are therefore not identical widi each, 
other, aids in giving an impression of depth. (See Figure 10,7, 
p. dii. This figure is discussed on p. 610.) Atmospheric effects, 
lights and shadows, and the integration of all these with the simul- 
taneously experienced proprioceptive and tactile sensations asso- 
ciated with the movements involved in reaching, grasping and 
manipulating objects, in approaching, passing and going away 
from them, all serve as cues by which perception is learned. 
When the cues are changed, perception changes accordingly. 
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And the change is a total change, for perception is unitary. We 
do not merely see, but we see something', we not only hear, but 
we hear something.* We may not know what the “something” is. 



FIG. 66.— THE ALTERNATING FIGXmE ILLUSION 

If you look intently at this figure for some minutes you will find that 
the apparent perspective shifts from time to time so that the staircase is 
seen sometimes from the front, sometimes from the rear. (From Qreat 
Experimems in Psychology, by H. E. Garrfett. D. Appleton-Century Co.) 

Its form and structure may be so weak that it changes continually, 
but it always maintains some kind of internal unity and coherence. 

The most significant phases of the development of perception 
normally take place in early infancy, long before children can 

*U dtis is true, we may ask what the new-born baby sees whose oppor- 
tumtip for learaing to perceive have only just begun. In all pzobabili^ he 
perceives nothing at all until integration of his sensory experiences has be- 
gun to give form and structure to the amorphous raw material provided by 
his sensory and motor activides. 
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describe them. However, the first visual experiences of persons 
blind from birth whose sight has been restored by operations 
performed after they were grown up have been reported in a few 
instances. In the beginning few details of objects are seen. Objects 
and persons appear like lumpy indefinite shapes ‘whose contour 
changes with changing visual regard. But they are always total- 
ities; not mosaics made up of litde bits. With practice in seeing, 
more details emerge and the outlines of the seen objects become 
more definite and stable. 

Previous knowledge about a thing has a great deal to do with 
perception. We perceive things as we know they are or as we 
think they should be, and we overlook much that is there but that 
does not fit into our preconceived pattern. Persons inexperienced 
in proof-reading find it difficult to see typographical errors unless 
they are very glaring. Careful experiments have shown that even 
persons with excellent hearing actually hear only about 75 per 
cent of the sounds in an ordinary conversation. The gaps are 
filled in by means of the context, and the listener is so unaware 
of the process that he caimot tell which parts he actually hears 
and which he supplies. He thinks he hears it all. This tendency 
to fill in gaps, to complete every experience and make it into a 
perceptual whole, shows itself in many ways. Little children just 
learning the alphabet frequently confuse the letter Q with the 
letter O. The C to them is a broken O; they fill in the gap with- 
out knowing it, and the C becomes an O. But once they learn to 
identify the C as a C, the broken circumference becomes an in- 
tegral part of the thing perceived. It is no longer an accident to 
be overlooked but an important part of the new picture. When 
this stage is reached, the letters are no longer confused. 

Whatever else perception may be, it is always an act of inte- 
gration, of the construction of meaningful wholes. When elements 
that seem necessary to complete a perceptual unit are lacking, 
they will be supplied if the gap is not too great; when discordant 
elements are present, they will be overlooked or pushed out of the 
picture into the background or the whole scheme may be re- 
modeled to fit them into it. 

Perception varies with the phenomenon known as attention. 
Probably all of you, when sitting in a train and looking more 
or less idly at another train on an adjacent track, have suddenly 
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“felt” your own train begin to move bacltward. The illusion is 
complete; you even make postural adjustment to' it. You receive 
an actual physical jolt when the last coach of the other train 
passes out of your view and your eyes and body readjust to the 
fact tliat you have remained in die same place all the time. But if,, 
instead of keeping your attention fixed on the other train, your 
gaze had shifted back and forth from the train to the people on 
the platform or to other objects unconnected with the moving 
train, no such illusion would have occurred. Perception is so 
largely governed by attention that at 'times the two seem merely 
different aspects of the same thing. Yet attention is not its sole 
determinant, for two people may pay equally close heed to the 
same object, and yet their perception of it may differ greatly. 
Perception varies, not only according to set or attention, but 
also according to one’s subjective and objective points of regard. 
A cup viewed from above docs not look die same as when viewed 
from the side, nor, in effect, does the cup look the same to two 
people, regardless of the angle from which it is seen. To the child 
or the savage, a gaudily painted cup from a cheap variety store 
may be far more beautiful than one of fine old Sevres china. 

THE PHENOMENON OF PERCEPTUAL CONSTANCY 

One of the striking things about perception which has attracted 
a good deal of attention during rtfcent years is the fact that the 
subjective point of regard so soon gains ascendancy over 
the objective impressions brought in by the senses that the latter 
seem to be almost, though not completely, disregarded.® Actually, 
of course, they are not disregarded at all but are reorganized in 
conformity with the subjective features of the perceptual experi- 

®The most complete and careM studies of pexceptnal constancy tliat 
have so fat appeared have been made by Egon Brunswik and his associates. 
Brunswik has shown tliat in controlled laboratory experiments when sub- 
jects are requested to select from a series of geometrical solids the one that 
best matches another placed some distance away on the basis of “real” 
size, there is a tendency to choose one somqwhat smaller, but by no means 
as small as that which would be selected on the basis of the actual visual 
angle subtended. This tendency to intermediate judgment rather than to 
absolute constancy of perceptual qualities is referred to by Brunswik as 
“Zwischengestand," or intermediate judgment The judgment however, is 
normally not at the half-way position but much nearer to the “real” size 
than to the size as projected on the retina. 




FIG. 67.— THE CAMERA RECORDS THE ACTUAL PROJECTION OF 
THE IMAGE 

Note the comparative size of head and feet as “seen” by the camera. 

friend’s plate. A camera, -which has an “eye” but no central nerv- 
ous system, records the light rays as they actually strike the lens 
•with no subsequent reorganization. Figure 67 illustrates the dif- 
ference between what the eye sees and what the total organism 
perceives. 

Not only size but practically all other; aspects of our perceptual 
experience rachibit this characteristic feature of experiential con- 
stancy to a greater or less extent. A piece of anthracite coal viewed 
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ence. Seated at the dinner table, you do not “see” the plate be- 
longing to your friend at the other end of the table as something 
very much smaller than your own. You may even look enviously 
at his piece of apple pie and think that the waitress has treated 
him more generously tlian you. Yet the visual angle subtended 
by your own plate may be sfiveral times as great as that of your 
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in bright sunlight reflects far more light into the eyes than does 
a dull white object seen in shadow. Again the camera would reveal 
this fact, but to the eye the coal is still black and the white object 
remains white. A melody transposed to a different key is still 
the same melody. However, we do not completely lose sight of 
the objective factors in perception. We say, “Bring that nearer, 
so I can see it better,” or “Take those two colors into a better 
light; I can’t tell which is darker.” At times we may be caught 
unaware, and then the facts given by sensation are reorganized 
into a very deceptive but equally clear perception. An irregularly 
shaped spot on the wind-shield of your car may be momentarily 
seen as a far-off airplane, or conversely, the faint scream of a 
distant siren on a hot night may be “heard” as a mosquito close 
to your ear.“ 

As with other perceptual phenomena, there is not complete 
agreement among authorities as to the relative importance of 
neural preorganization and subsequent life experience in the estab- 
lishment of attribute constancy. Particularly the more elementaryj 
aspects, such as size constancy, have been shown to exist in well- 
developed form at a fairly early age.*^ By the time a child’s vocabu- 
lary has, advanced to a stage at which he knows the meaning of 
“bigger” or “smaller,” he has no difSculty in selectmg the larger 
of two blocks so placed tliat the visual angle subtended by the 
smaller block is greater than that of the larger block. Neverthe- 
less when we recall his enormous amount of previous experience 
in the manipulating of objects seen at varying distances, it is 
evident that there is plenty of time for such perceptual learning 
to occur long before the beginning of speech. Attempts have been 
made to conduct similar experiments with infants, using reaching 
as a criterion, but these have not been very successful ® because 

• I 

® Poe’s story The Sphinx gives an amusing illustration of the effect of 
such a perceptual illusion. 

’ This does not mean that the tendency to perceptual constancy is com- 
pletely developed in early childhood. Brunswik and others have shown that 
although clearly present at the age of two years, constancy in the percep- 
tion or size continues to improve at least up to the age of ten. 

*An excellent English summary of the classic work of Brunswik andi 
his associates, on perceptual constancy (Egon Brunswik and others, 
Wahmehmmg tend GegensHtndmelt; Qnmdkgen einer Psycholdgie von 
Qegemtcmd her (Leipzig und Wien, Dentick, 1934), pp. xi -f- 244) is to be 
found in a review by E. C. Tolman, Psychol. Bid., 1935, 32-: 608-614. 
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of the difficulty of knowing whether the infant who reaches for 
the small object nearer at hand really “sees” it as larger or merely 
grasps it because it is more conveniently placed. 

ATTENTION 

We have seen that perception, the way objects and events are 
apprehended, varies with many factors, one of which is the be- 
havioral “set” of the individual at the moment. We may aslc, then, 
what factors affect attention. As with perception itself, tliese may 
be divided into two classes: the external features of the object 
or situation and the internal predispositions and activities of the 
subject. Among the former are such attributes as size, intensity, 
duration,® movement, and so on. Internal predispositions vary both 
in intensity and in dm'ation. On the one hand we have the shifting 
and more or less recurrent physiological drives. Every restaurant 
window catches the attention of the hungry man, but after lunch 
he passes them without a look. Qrcumstantial factors of many 
kinds temporarily induce shifts in attitudinal set. You inspect the 
windows of the clothing stores more closely than usual when you 
are in need of a new suit, and you scan the headlines of the morn- 
ing paper with more eagerness at times of an international crisis. 
But more important than all of these are the comparatively habit- 
ual “sets” or attitudinal predispositions that each of us builds up 
in the course of his everyday living. 

Nowhere in the smdy of human behavior is the circular effect 
of action and reaction more clearly shown tlian in the matter of 
attention. All sorts of factors, both external and internal, affect 
the child’s momentary reactions to passing events. But through 
these reactions attitudes are built up that later on will determine 
much of his perceptual experience. Two children walking along 

® The effect of the duration of a stimnltB upon attention varies in an, 
exceedingly complex way. Under certain conditions, longer duration' makes: 
for attention, as when the automobile driver engaged in lively conveisatiop 
gradually becomes aware of a slight “knocking” in his engine and turns his. 
attention to it. Under other condirions it may make for negative adaptation 
—you become “used” to a sound that originally annoyed you and no longer 
notice it. The effect of duration or repetition of a stimulus appears to be 
chiefly, a matter of the predisposidon of the subject. This shows that the- 
internal and external factors that affect attenrion are not truly distinct,, 
though for practical convenience they may be so regarded. 
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the same street see and hear very different things. To the one, 
the trip is an exciting adventure. He reaches home eager to tell 
of what he saw and heard. His parents discuss it with him and 
provide information that directs and intensifies his original pre- 
disposition to give heed to the world about him. The second child 
takes little note of his surroundings. He is preoccupied with 
thoughts of the report card in his pocket and of the scolding he 
is almost certain to get when his fatlier sees it. Because his atten- 
tion is differently directed, he fails to gain a number of things 
that his companion obtained from that half-hour of life. Not only 
did he miss the particular bits of Information acquired by . the 
other lad, but he lost what is of infinitely more importance from 
the standpoint of his developmental progress. He failed to gain 
the disposition, the attitudinal set that would lead to further 
obsearvatibn and the acquisition of further information. With re- 
peated experiences of this kind we get the man who travels 
around the world and at the end of his trip can tell you little 
beyond the cost of his ticket and the fact that he encountered 
bedbugs in Naples, Paraphrasing Anita Loos’s epitomized account 
of her party, “So one thing led to another and then the police 
came,” we may say, “So one thing leads to another and thence 
attention grows.” 

FACTORS AFFECTING MEMORY IN YOUNG 
CHILDREN 

Psychologists are accustomed to classify acts of memory under 
three heads: recognition, recall, and reprodtiction. Each of these 
presupposes two things, that the fact or skill has been acquired 
at some time in the past and that it has been retained up to the 
time of the test. Although in an academic sense we speak of the 
act of acquisition as “learning” and that of retention as “memory,” 
we have no means of knowing whether or not either has taken 
place except by noting whether or not it can be recalled, repro- 
duced, or recognized. It is customary, however, to classify in- 
vestigations centering about the effect of changing the conditions 
tmder which the facts or skill is acquired as studies in learning. 
Experiments in which a comparison is made between different 
methods of demonstrating retention or of different conditions 
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during the period qf retention are considered studies of memory. 
Thus a study of the relative effectiveness of longer or shorter 
periods of study would be classed as an investigation of learning, 
while one dealing with the comparative amounts retained after a 
specified number of hours spent in sleep or in ordinary daytime 
activity would be called a study of memory. The term “memory” 
is also used to denote studies of the ability to reproduce material 
seen or heard but a single time. 

It is evident that infants remember, for we know that they 
learn, but because they do not codperate actively in the testing 
situation (that is, they do not respond to verbal instructions); it 
is not always easy to study the matter directly. Many of the 
tests for infants described in an early chapter have to do with 
indications of recognition of something previously shown or of 
surprise at some experimentally introduced change in it, but the 
scoring of tliese responses is for the most part based upon the 
cliild’s vocalization, facial expression, or similar matters that are 
often hard to interpret. For example, in one of the Biihler-Hetzer 
baby' tests, the child of twelve to fifteen months is given a small 
rubber ball. "Wlien the ball is squeezed a chicken or rabbit comes 
out. The child is allowed to play with the ball for a minute, mak- 
ing the animal come in and out with the examiner’s help. Then 
the ball is talipn away and the child is given other toys for a 
period of three minutes, after which he is given another ball, 
like tlie first except that the chicken has been removed. The test 
is passed if the child shows indications of surprise or distress at 
its absence. 

The most satisfactory method so far devised for studying the 
retention of previous experience in children whose speech is not 
yet well advanced is the “delayed reaction technique.” In experi- 
ments of this type the aim is to find out how long a time can be 
allowed to intervene between the presentation of a stimulus and 
the making of a correct response. 

The subject is first taught to respond to a signal. He is placed 
before a box that has two or more doors, exactly alike except 
for the one thing that is to serve as the signal. Perhaps one of 
the doors has a lighted electric bulb behind it. This light is 
changed irregularly from one door to tire other but always marks 
the one behind which food or some other lure is to be found. 
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Both animals and children will soon learn to respond to such a 
signal. When it is given, they will run promptly to the correct 
door and pay no attention to die other. The question then arises, 
Suppose the light is shown only for a moment and then turned 
off. If the subject is restrained from responding at the time, how 
long a delay can be interposed without interfering with his ability 
to choose the correct door? How long, that is, can he “remember” 
the position of the signal, and what factors other tlian time affect 
his ability to do so? 

•Hunter, who conducted the pioneer experiment in this field, 
found that most animals that are able to Icam to respond to a 
signal will continue to respond cofrectly after a brief delay. With 
rats the maximum is about five seconds. Unless the act can be 
carried out within that time it cannot be done at all. Cats can wait 
a little longer, perhaps a quarter of a minute; raccoons and dogs still 
longer and children longer still, the exact time depending on the 
age of the child. Hunter’s figures for children are not very reliable 
because of his few cases, but Skalet,^^ who conducted a similar 
experiment with larger groups, found that even after several days 
had passed, children of two to four years could select the one of 
three plates under which they had previously seen the experi- 
menter put an animal cracker. She also found that the lengA of 
delay after which a correct response could be maj^e varied with 
the kind of stimulus used. The more concrete and meaningful the 
situation, the longer was the possible delay. Children would re- 
spond to the animal cracker situation after a longer delay than 
was possible when the task was to select the right one of three 
pictures of common objects; and the picture situation, in its turn, 
permitted a longer delay than was possible when meaningless 
geometrical figures were used. Tinklepaugh,“ with monkeys as 
subjects, used a plan similar to Skalet’s first experiment. He would 
put lettuce or banana under one or the other of two inverted cups 
while the monkey looked on. The monkeys, like the children, 
were able to respond correctly after a considerable delay, in some 

*-®W. S. Hvmtet, ‘The Delayed Reaction in Animals and Children,” 
Behavior Monog^ 1913, i; i-8d. 

Magda Skaler, “The Significance of Delayed Reactions in Young 
Children," Comp. Psychol. Monog., 1931, 7, 82 pp. 

** 0 . L. Tinklepaugh, “An Eroerimental Study of Representative Fac- 
tors in Monkeys" J. Comp. Psychol., 1928, 8: 197-236. 
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cases after several hours. This is not equal to the performance of 
the children, but it is far'better than any of the other animals that 
have been studied were able to do. 

In addition to the time over which the reaction could be de- 
layed without interfering with the response, Hunter noticed" 
another point. The less intelligent animals usually have to keep 
their eyes, heads, and bodies turned in the right direction all 
through the period of the delay. If the bodily orientation is lost 
the response cannot take place. But with the children, the mon- 
keys, and some of the dogs and raccoons, a change of position 
during the period of delay makes little or no difference. The 
children and the monkeys can even leave the room, go on with 
their regular occupations, and aill respond correctly on their 
return, provided the interval is not too long. 

Although a change in bodily orientation does not make it im- 
possible for a child or an adult to respond correctly after a delay, 
it does increase the likelihood of error, and there is evidence that 
some persons are more disturbed by such a change than others 
are. Many of you have probably noticed this in yourselves. You 
enter a large building by one door and after wandering about 
for some time you leave by a different door. You may then find 
that you have become “turned around” so you can no longer 
find your way without reorientation, or you may even walk off 
confidently in the wrong direction. By way of testing Hunter’s 
observation more carefully, Emerson " studied the ability of chil- 
dren between the ages of two and five years to reproduce the 
position of a large wooden ring on the second of two easels fitted 
with a number of wooden pegs on which the ring could be hung. 
In successive trials the easels were so placed in reference to each 
other and to the child as to provide a graded series of tasks rang- 
ing all the way from that in which the child was merely required 
to replace the ring on the same peg after it had been momentarily 
removed, through varying levels of reorientation up to one in 
which the two easels were placed back to back, thus forcing the 

More recent experiments suggest that bodily orientation toward the 
goal is not an absolute requirement for success, even in the case of rats, 
but if bodily orientation is lost the reaction cannot be delayed for as long 
a time. 

L. L. Emerson, “The EflFect of Bodily Orientation upon the Young 
Child’s Memory for the Position of Objects," Child Dev., 1931, 115*142. 
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child to walls all the way around and face in the opposite direc- 
tion in order to place his ring. It was found that even among 
children of similar age and mentality, there were marked individ- 
ual differences in the extent to which success was affected by the 
cTiange in orientation, though all children made more errors when 
the amount of such change was increased. For the group as a 
whole, ilie average number of successful placements for each of 
nine positions arranged in order of the amount of ocular and 
bodily reorientation demanded were as follows; 17.8, 6.5, 6.8, 5.5, 
5.0, 5.4, 4.6, 3.7, and 1.8. It will be noted that the largest change 
in the number of successes occurs between the first and second 
positions. In the first position no change in orientation at all was 
involved. Only one easel was used. The child was merely required 
to replace the ring on the same peg from which the examiner had 
just removed it. In the second position the child had to make a 
complete shift in ocular orientation but only a slight shift in 
muscular adjustment. Here the two easels were placed side by side 
within the cltild’s easy reach, and the child was required to place 
his ring on the second easel in a position corresponding to that 
selected by the examiner on the first easel. The next largest difr 
ference is found at the end of the series, where actual rotation 
of the child’s body is involved. The two easels were placed back 
to back, so that the child had to walk around anfi face in the 
opposite direction in order to place his ring. Although on the 
average the older children were more successful than the younger 
ones, there were great differences between children at all ages. 
We see the same thing among older persons. Some find their 
way about a strange city with little difficulty, while others be- 
come “lost” after the first few turnings. 

Many experiments, both with children and adults, have shown 
that the ability to apprehend and remember the individual items 
of a series varies according to the extent to which they can be 
grouped into meaningful wholes. A child of . three has less diffi- 
culty in reproducing such a sentence as “I have a little dog” than 
in repeating three digits like 5-2-8 after a single hearing. The 
older person who has learned to read will be able to reproduce 
about as many short words as ^gle letters after a brief exposure, 
and many more if the words are arranged to form a sentence. 
We shall have more to say about these matters in a later chapter. 
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THE FORMATION OF CONCEPTS 

It has been shown that simple processes of generalization and 
comparison are present even among animals. For example, cats, 
raccoons, and apes can be trained to discriminate among simple 
forms (as a triangle, a circle, and a square), and they will con- 
tinue to make the correct choice even when tlie size of the figures 
is changed or the shape of the triangle is altered. Infants as young 
as six months have been similarly trained. But until .speech has 
appeared, only very simple generalizations seem possible. Lan- 
guage appears to He very close to the base of truly symbolic 
processes. Without its aid the child particularizes, but as far as we 
are able to discover, his generalizations are few and simple, not 
permitting much change from the particular object or situation 
in connection with which Iris reactions have been built up. Even 
among children of nursery-school age, only relatively simple 
concepts of a generalized nature have been established. And when 
a young child has learned to respond correctly to some general 
principle, he often has difficulty in stating the principle by which 
he is reacting. He cannot easily put ideas of relationship into 
words. This is well shown in an experiment reported by Heid- 
breder.^“ In this experiment it was found that children of three 
and four years had little difficulty in learning to react correedy 
to a general feature in a simple situation but that they could not, 
as a rule, describe the principle to which they were reacting. 
When the problem consisted of choosing the one of two boxes 
which contained a small doll and the solution lay in always tak- 
ing the nearer box, regardless of its markings or of whether it was 
placed on the right or left of the subject, children ladio had 
learned to choose the correct box without hesitation cotild not 
formulate the reason for their choice. When tuged to tell why 
they chose that particular box, they could not, as a rule, get be- 
3mnd'such vague statements as “Because I took it,” or “I just 
knew it.” Often the time sequence of ideas was reversed, that is, 
the reasons given were in terms of events occurring after the 
choice had been made, such as “Because I opened it and saw heti” 

Piaget, who has made some of the most extensive studies of 

i 

^'Edna Heidbreder, “Reasons Used in Solving Rroblems," /. Exper. 
Fsycbol^ 1927, 10: 397-414. 
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the development of conceptual thinking in children, is of the 
opinion that true conceptualization is rarely present in early child- 
hood. He describes the child’s thinking as characterized by 
egocentrichy , syncretism, and transduction. By egocentricity, 
Piaget means that the young child rarely questions whether his 
ideas about objects are understood by others (unless, of course, 
their failure to understand interferes with the gratification of his 
wishes). The child’s language and his thought are self-centered; 
he does not attempt to place himself in another’s position, and he 
does not trouble about the latter’s point of view. Of course this 
tendency is not confined to childhood. Many who have attempted 
to reproduce his experiments have failed to confirm Piaget’s state- 
ment that egocentricity is more characteristic of early tlian of 
later childhood. Differences in interpretation may be responsible 
for this, at least in part. 

The second of Piaget’s characterizations of child thought seems 
to rest on safer ground. When Piaget says that a child thinks 
syncretically he means that the child’s ideas of objects and events 
are rarely based on an analysis of their qualities. He thinks of 
concrete objects, persons, and events rather than of the charac- 
teristics that they have in common or by which they are differ- 
entiated from each otlier. He thinks of individuals rather than 
of classes. And in such simple generalizations as he does form, the 
influence of the particular is still seen in his tendency to base his 
generalizations on a single instance. This is what Piaget calls 
transduction. 

Although there is little doubt that Piaget has been somewhat 
overzealous in his efforts to show developmental stages that make 
childish thought qualitatively different from adult thought, never- 
theless his studies have done much to clarify our ideas about the 
nature of thinking and of the formation of concepts at aU levels 
of development. Certainly the three types of thinking mentioned 
above occur in adults as well as in children, and it is equally 
sure that their presence interferes with the clearness and the 
logical character of thought. By comparison, they are primitive 
types of mental response, not making for highly eflJcient levels 
of reaction. That upon the whole they are more common in 
children than in adults is probably true, but it is also true that the 
thinking of many adults does not progress far beyond this level. 
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Both children and adults think more effectively in some areas 
than in others, and every one is less likely to regress to primitive 
t}7pes of thinking along lines -where he is well informed than in 
matters of which he is more ignorant. Nevertheless, all of us are 
probably guilty of many more examples of both transduction 
and syncretism tlian we should care to admit. Mr. Brown was 
once cheated by a Jew; since then he believes firmly that all Jews 
are dishonest. “I don’t like to shop at Blank’s store,” says hi§ wife. 
‘‘Why not?” you ask. “I don’t know why. I just don’t,” is all 
she can tell you. Mr. Brown is thinking transductively, his wife 
syncretically, and in so doing both are reacting unjustly to others 
and are unnecessarily limiting their own opportunities for per- 
sonal and social advancement. The moral is obvious. 


HOW IDEAS ARE BUILT UP 

Jean Piaget, “Children’s Philosophies,” Chapter n ia A 
Handbook of Child Psychology, Second Edition, Revised, 
ed. Carl Murchison (Worcester, Mass., Clark University 
Press, 1933), pp. 534-550. 

In this short chapter, Piaget describes some of his studies dealing 
with children’s ideas of natural phenomena. He reports the ansvi'ers 
of children to such questions as “With what do we think?” or “Where 
do dreams come from? With what do you dream?” and notes the 
•changes in their ideas with advancing age. For example he asked, 
■“What makes the sun move?” or “How can you tell whether some- 
thing is alive?” After the child had given his ideas on the nature of 
life, he was questioned further, “Is the sun alive?”, “Is an automobile 
alive?”, “How do you know?” 

Piaget cites many examples of children’s answers to these questions. 
These answers are both amusing and illuminating because they show 
the type of logic characteristic of the untutored mind. Although later 
investigation has indicated that many of the explanations that Piaget 
ascribed to the immaturity of the child’s ways of thinking are in all 
probability the result of lack of information rather than of a funda- 
mental difference in mode of thought, it is unquestionably true that in 
childhood the two are associated. Knowledge provides the tools of 
thought. In its absence no one can think efficiently. 
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GENERAL INTELLIGENCE AND ITS MEASURE- 
MENT IN EARLY CHILDHOOD 

How well can we judge ■from a child's everyday be- 
havior whether he is bright or dull? 

Why is casml observation not always a safe guide in 
estimating the intelligence of others? 

What do we mean by an intelligent action? By an in- 
telligent person? 

What are some of the advantages of an “intelligence 
test” as compared to casual observation? Who de- 
vised the first useful intelligence test? 

What is the meaning of the term mental age? In- 
telligence quotient? Percentile ranlc? 

What, approximately speaking, is the^ highest IQ 
known to have been earned on the best of the in- 
dividual intelligence tests in present use? 

Does the IQ always remain the same for a given indi- 
vidual? What are same of the chief factors making 
for large changes upon retest? 

i What are some of the practical uses of intelligence test- 
ing in early childhood? 

Are there sex differences in intelligence? What factors 
other than sex show a relationship to intelligence? 

How do Spearman and Thorndike differ in their views 
of the organization of mental abilities? What gen- 
eral fact are both theories desigyied to explain? 
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INTELLIGENCE AND ITS MEASUREMENT 

What is meant by the ‘*mdl hypothesis? By whom 
was it proposed as a clarifying principle in scien- 
tific experiment? Upon what principle of elemen- 
tary logic is it based? 

WHAT IS MEANT BY “GENERAL INTELLIGENCE*’ 

“My, isn’t he smart!” exclams the cordial visitor, as she 
watches the antics of her friend’s baby. “You would think he 
was a year old instead of six months!” 

“Helen is the brightest cliild I ever saw,” says a teacher. “She 
learns a thing almost before you have told it to her and never 
forgets it afterward.” 

“I never saw anything like the way George will figure things 
out,” says another. “He found an old alarm clock that his father 
had tlirown away, took it all apart, and fixed it so that it runs 
as well as ever again.” 

We hear judgments such as these almost daily. Brightness, 
smartness, cleverness, brains— whatever this quality may be called, 
it is universally recognized as one of the most important attributes 
of any individual at any age. Probably as far back as the times 
of our cave-dwelling ancestors, intelligence, particularly that 
aspect of intelligence which we call “mental alertness,” was recog- 
nized as irnportant, and those who were most alert mentally had 
some advantage in the struggle for existence over those who were 
more dull and sluggish. 

But although we may talk about it glibly enough, when it 
comes to stating clearly just what- we mean by intelligence we 
find ourselves in some difficulty. What causes us to classify this 
child as bright, that one as stupid? 

Before we can answer this question, we must first of all rid 
ourselves of the idea that intelligence is any kind of quality or 
substance that exists in man apart from his actions. Just as we 
may say that John runs or dances gracefully or speaks eloquently 
or writes fluently, so we may say that he acts intelligently or 
unintelligently. Too, just as we may on occasion use any of the 
foregoing terms to describe a single action, an individual bit of 
behavior, so we may also use them in a more general sense to 
characterize the most usual or typical quality of the actions of 
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any person. We may say, “How fast John is running!” Here we 
refer only to the action of the moment. There is nothing in the 
statement that indicates John’s usual speed. But if we say, “John 
is a swift runner” then we have reference not to a single perform- 
ance but to the average of many. “Intelligence,” like “speed,” 
“grace,” “eloquence,” is nothing more than a term used to charac- 
terize certain qualities of human action. Like them it is manifested 
in varying degrees by different persons or by the same person on 
different occasions. 

What qualities of action are included under the term intelli- 
gence'? To answer this question we shall do best to think first 
of a single act. Instead of trying to say what a person must be 
like in order to be intelligent, we shall first ask, What is an 
intelligent action? 

Most of us will agree that an act which is well adapted to 
achieving its object, a plan that works quickly and easily, should 
be classed as more “intelligent” than one that fails to work at all 
or that accomplishes its results only at the expense of much waste 
motion and after many false starts. Now if we go a bit further 
and ask what it is that makes for well-adapted action, for “intelli- 
gent” action as opposed to stupid bungling, we are likely to come 
to the conclusion that we act most intelligently when we respond 
to relationships between things, to abstract ideas and general prin- 
ciples, and not when we respond only to single items that are 
only a part of die situation. Terman, who is the author of our 
most widely used “intelligence test,” is of the opinion that we are 
able to act intelligently in proportion as we are able to think in 
abstract term. 

Consider a few examples. If you put a hungry hen on one side 
of a fifteen-foot length of wire fence and scatter corn on the 
other side, the hen will dash at the fence, beat her wings against 
it, rush back and forth for short distances, but it will be a long 
time before she finds her way around it. If you continue to do 
this every day, using the same fence in the same place, after a 
time the hen will learn to run around the fence very quickly 
when she sees the com. But now if you take her to a new place 
and substitute a wooden picket fence for the wire fence, her 
previous experience will not help her much. She will go through, 
the same , old round of fluttering her wings against the fence. 
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dashing against it, running back and forth along it until finally 
she happens to find her way around. Each new fence in a new 
place is a completely new experience to her because she is re- 
sponding only to the individual items— the particular fence, the 
particular place. But to a human being, even to a child, the two 
situations would have so much in common with each other and 
with other previous experiences of a like nature that they would 
present but few difiiculties. A child of three years or an ape will 
pile boxes one on another in order to secure an object that is 
beyond his reach, but a goat sees no relationship between a box 
that he could easily push into position and food that is too high 
for him to secure. 

Responding to relationships, to abstract ideas rather than to 
single concrete facts, has another consequence which we also 
asso_ciate with intelligent action. This is adaptability. An abstrac- 
tion embraces many facts to all of which the same rules will 
apply. The baby whose cart is caught by the rocker of a chair 
pulls and jerks at it and perhaps screams for help, but he does not 
look to see what is holding the wheel or how it may be loosened. 
The child of five looks for the cause of the diflSculty and tries out 
one plan after another until he succeeds in freeing it. Each of 
these plans is based on some idea of relationship, not clearly 
thought out, perhaps, but nevertheless distinctly more than just 
random fumbling. 

As a first step toward our definition we may then say that in- 
telligent action is action that is governed by broad rather than 
narrow meanings. It is response to relationships, to likenesses and 
differences, to principles rather than to isolated facts. If the prin- 
ciple is right, then the action will meet our first practical criterion 
of effectiveness. It will “work.” But even when the principle 
selected is wrong, the action that is based upon a general idea 
differs from that determined by single isolated facts that have not 
been brought into relationship to each other. The former action 
is organized. Its parts follow each other in a patterned order. The 
latter has no very clear-cut pattern, or at most its pattern con- 
sists of the repetition of a single act that may or may not be 
Appropriate to the situation. 

' A (Aild is playing on the floor with his blocks. At first he piles 
the blocks aimlessly, putting two or three together, then knock- 
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ing them down, stopping now and then to hammer one against 
another or to toss them about the room. Suddenly he stops, pushes 
all the blocks to one side so as to leave a clear space, then selects 
certain ones and begins to arrange them in a definite order. You 
say, “He has an idea.” You do not see the idea. You may not even 
be able to guess what it is. But the change in his behavior is so 
marked that you cannot help but notice it. Now his plan may 
not work. Judged from an adult standpoint it may even seem 
foolish, unintelligent. But here is the important thing. By making 
a plan, even a bad plan, and actually putting it to the test, he has 
given himself a kind of experience that is highly charged wMi 
meaning. And the next time he tries, he will be far more likely 
to devise a plan that does work than he would be if he had spent 
the same amount of time in the random activity with which he 
began. 

We often hear it said that the intelligent person is the one who 
profits most by Itis experience. It would be more correct to say 
that the experiences of the intelligent person are more likely to 
be.of a Icind that facilitate learning. Experiences with carrying lOUt 
a plan, with testing an idea, with seeing a relationship carry more 
meaning and so leave a more lasting impression than experiences 
that deal only with isolated concrete facts. 

In summary, then, it may be said that intelligent action is 
planned action, action that is determined by: the organization of 
many simple meanings into a complex and relatively complete 
whole. A practical test of intelligent action is the extent to which 
it “works,” how effectively it achieves the desired result. For we 
all know that when our plans fail to work it is usually because 
they are incomplete, because wo have failed to take account of 
something that has an important bearing on, the result. Now the 
only practical way of handling many facts at once is to pack 
them up into a series of mental bundles, being careful to put into 
the same bundle only those things that have a like relationship 
to our problem. Instead of having to handle each little fact sepa- 
rately, we can tlien deal with a multitude of facts at once because 
we can think in terms of the various bundles, that is in terms of 
rules, relationships, principles, instead of the isolated concrete 
facts on which they are based. And still greater efficiency is gained 
when we cease to work even with these more conveniently han- 
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died bundles of facts, and substitute for each a symbol that is to. 
the bundle what a* luggage check is to the heavy and clumsy 
trunk that it represents. The modern engineer would be hard 
put to it if he had to plan his bridges, his tunnels, his skyscrapers 
in terms only of such miscellaneous unmeasured Modes of scone as 
might be available, hunks of metal, spadefuls of cement, as does 
the African native in building his hut of mud and. reeds. Even 
weights and measures, strains and stresses, velocities, and forces 
are clumsy material for thought in comparison with the com- 
pact mathematical signs that stand for them. Mental activity is 
classed as intelligent activity in proportion as it substitutes broad 
abstract meanings that can be efSciently manipulated in many 
situations for the narrow concrete meanings that are applicable 
to but few situations. But to meet our additional criterion that 
intelligent action is action that ‘Svorks,” that brings results, these 
abstractions must be built up on a sound basis of facts as they 
exist in nature. The visionary whose head is always in the clouds 
is not necessarily a man of high intelligence. Abstraction is not 
an end in itself. It is a tool which, if properly forgfed and effi- 
ciently manipulated, enormously extends man’s control over his 
concrete environment. 

JUDGING INTELLIGENCE FROM BEHAVIOR 

Observation of the everyday behavior of children or older 
people gives us .some basis for judging how intelligently they 
usually act. This one shows planfulness, resourcefulness, judg- 
ment. He can do many things. He has a large fund of informa- 
tion on many subjects. He talks well, and this is a fact that it is 
important to note, for words are symbols, and facility in their 
use is good evidence of the ability to think in abstract terms. 
Another has a small vocabulary which he uses inexactly; he is 
inept, attacks problems in a random, fumbling manner, and rarely 
succeeds in solving them. Even the most casual observation leaves 
little doubt that a real difference in ability is to be seen here. But 
how great is this difference? Observation alone does not tell us. 

Observation, moreover, is not always a safe guide. Everyday 
behavior tells us something, but chance circumstances rarely pro- 
vide the best possible conditions for judging ability of any Mnd. 
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Not all of a child’s conduct provides a fair picture of his intelli- 
gence any more than his everyday play always gives evidence* 
of his physical strength. The child who is sitting quietly on the 
floor looking at a picture book is not using enough of his physical 
strength and energy at the moment to give us much idea of what 
he could do in a pinch; nor is the one who is sitting at the window 
aimlessly looking out into the street using enough of his mental 
ability, just then, to provide much basis for judging his real 
intelligence. Of course if we watch children or older persons 
for a long period of time, enough situations will naturally arise 
that challenge either their phj^ical strengtii or their mental 
powers to tell us something about their ability along those lines. 
But these situations vary so greatly from one person to another 
that even long acquaintance will not provide more than a rough 
basis for judgment. 

If you take a group of children of the same age and ask two 
persons, both of whom have known them intimately, to arrange 
them in orfler of intelligence, complete agreement between the 
judges will rarely be found. Here, for example, is the way two 
nursery-school teachers working with the same group of fifteen 
children estimated their relative intellectual abilities. All the chil- 
dren were between the ages of three and four years. 


T eacher A 

Teacher B 

I. Polly 

I. Polly 

2. James 

2. Peter 

3. William 

3. Mary 

4. Mary 

4. Emily 

5. Harry 

5. James 

6 . Stanley 

6. Catherine 

7. Peter 

7. William 

8. Thomas 

8. Harry 

9. Betty 

9. Frank 

10. Frank 

10. Stanley 

n. Emily 

II. Thomas 

12. Joan 

12. Joan 

13. Catherine 

13. Betty 

14. George 

15. Sidney 

14. Sidney 

15. George 


Both teachers agree in placing Polly at the head of the list and 
in regarding George and Sidney as the most backward. But Peter, 
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whom Teacher B ranks next to the top, is placed near the middle 
of the group by Teacher A. William, Emily, and Catherine are 
also judged very differently. Of the fifteen children, only Polly 
and Joan are given exactly the same rank by both teachers. Yet 
there is some tendency to agreement. Children placed near the 
top of one list are not found at the bottom of the other, though 
they may have moved downward a few places. The agreement 
is better than chance, though it is by no means perfect. 

People disagree when they attempt to rate the intelligence of 
others on the basis of casual observation, not only because so 
many of the situations they have observed offer no effective chal- 
lenge to ability but also because, often without, being aware of 
it, they are influenced in their judgments by many things that 
are not intelligence at all.- Rare indeed is the person who can 
successfully disentangle a child’s everyday manifestations of in- 
telligence from his dirt, dimples, curls, and cuddliness. Mary is 
regarded as bright because she has big dark eyes and pretty man- 
ners; Tommy is looked upon as stupid because he is physically 
clumsy and is subject to colds in the head that force him to 
breathe through his mouth. Peter is so large for his age that every 
one judges him by the standards of children two years older than 
he is. Because he does not always meet these standards, he is 
thought to be mentally backward. Really he is of average mental 
ability for his age, though not for his size. Doris is so shy that 
few people ever get a glimpse of her real ability, while Edward 
displays himself and his ideas without stint before any one who 
will pay him a moment’s attention. 

EARLY ATTEMPTS AT “MEASURING” 
INTELLIGENCE 

Early in the present century Alfred Binet, a French psycholo- 
gist who for many years had been studying differences in ability 
as shown by school children, was entrusted by the school authori- 
ties of Paris with a difficult and important task. “How,” said the 
school people, “are we to know what causes children to fail in 
school.!* Some children fail because they are lazy and mischievous. 
Others fail because they cannot learn as easily as the average 
even when they try. Is there no way of telling which children 
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cannot profit by the ordinary kind of teaching so that we can 
pick them out and put them in special schools where they will 
ito longer hamper the progress of the others but can be given 
work that they can learn to do?” 

Binet undertook to answer this question. First he tried to see 
how well teachers could judge the ability of children. He found, 
just as we saw in the last section, that there was a good deal 
of disagreement among them even when the children were well 
known to them. When he asked the teachers what they took into 
account in making their judgments they gave various answers. 
Some relied mainly on the child’s appearance— the shape of his 
head, the “glance of the eye.” Others mentioned such things as 
his powers of observation, his memory for things seen and heard, 
his range of information. But none of them had more than a 
vague and general idea about what store of information it is fair 
to expect of a child at any age, how good should be his memory 
or what his ability to observe. 

This was in 1904-1905. Tlie idea of devising tests of mental 
ability was not a new one at that time; for more than a decade 
psychologists in England and America had been experimenting 
with simple tasks that they called “mental tests.” But to Binet 
belongs the credit of first devising tests that really worked, that 
did to a fair extent serv^e to differentiate the dull from the bright. 
Binet succeeded where others failed because of two important 
differences benveen his method and those of his predecessors. 
Earlier workers had thought it not feasible to try to test anything 
but the “simpler” abilities. They had hoped to find out how fast 
a person could think by seeing how rapidly he could move his 
fingers in a tapping test; how soundly he could reason and draw 
conclusions by finding out how well he could judge the length 
of lines or distinguish'*sniall differences in weight. Furthermore, 
they had hoped that a person’s “general” ability could be deter- 
mined by means of only a small variety of tests. Binet’s plan was 
very different. In his tests he emphasized difficulty rather than 
speed, complexity of performance rather than simplicity.) He 
aimed to set for his subjects tasks that would really serve as a 
challenge to their mental powers. So he tried to test their ability 
to solve difficult and complex problems by setting them problems 
of increasingly greater complexity until a level of difficulty was 
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reached at which they could no longer succeed. Binet, moreover, 
did not confine himself to a few kinds of test. Children, in his 
opinion, differ so greatly in special aptitudes, in individual expe- 
riences, and in home training that to rely exclusively upon a small 
number of measures is likely to mean that some children who 
have had unusual advantages along those particular lines will be 
unduly favored, while others with a different background of ex- 
perience will be handicapped. His selection was therefore made 
with the idea of including as great a variety of performances as 
possible. Although to an inexperienced person his tests seem rather 
like a hotchpotch, actually no test was included in the series that 
had not been shown by actual trial to differentiate between chil- 
dren whom their teachers thought to be dull and those who were 
adjudged bright. 

Binet’s first series, known as the “1905 scale,” included thirty 
tests arranged in order of difficulty. In giving it, the easier tests 
were first tried, then the harder ones, until it became evident that 
the child could go no further. The number of tests he could pass 
was then taken as an index of his level of ability. The method 
was crude, but it worked better than any that had been tried 
before. 

Still Binet was not satisfied. He had devised a method of test- 
ing, to be sure, but there was no very meaningful way of ex- 
pressing the results. He could say that Mary had passed seven- 
teen of his tests while Johnny could only pass twelve, but what 
of it? Did that mean that both were backward, but Johnny more 
so than Mary; or that both were bright, but Mary was the 
brighter? And what about ages? If Mary were older than Johnny, 
we should expect her to do better. Perhaps in proportion to age 
the two were equally bright. 

Tlien Binet had a happy thought. Since ability increases with 
age tliroughout the period of cliildhood, why not make use of 
this fact in interpreting test performance? Why not find out 
just what children of different ages can do on tests of this kind 
and make up a series of tests for each age? Then when other 
children are to be tested, we can first try them with the tests 
at their own age level. If they cannot do these, the tests for the 
age next lower can be tried and so on until a level is reached at 
which the child can just barely succeed. In this way his perform- 
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ance takes on a more definite meaning, for if he is ten years old 
and yet can only do the tests that the average five-year-old can 
pass, we have gained a much clearer picture of his ability than 
is given by finding out that he can only pass nine out of a series 
of thirtv tests. It is like saying that at ten years a child is so 
small that he only takes a five-year size in suits. We not only 
know that he is retarded in growth, but we have a fair idea of the 
amount of his retardation. 

In 1908, Binet published his first “year scale” in which the 
tests were arranged in groups according to the age at which they 
could ordinarily be passed. There were four or five tests for 
each age. Scores earned on this scale were no longer to be ex- 
pressed simply in terms of the number of test items passed but as 
“mental ages,” a new expression destined to become very popu- 
lar. A child who can pass the six-year-old tests but not those 
designed for seven-year-olds is said to have a mental age of six, 
no matter what his actual chronological age may be. If he is only 
four but can nevertheless pass the six-year-old tests, then he is 
much brighter than the average. If he is nine years old but has 
still not advanced beyond the six-year test level, he is backward; 
perhaps he should be classed as feeble-minded. 

Binet died in 1911, just after revising his scale of tests a second 
, time. But although his methods were then far from having been 
perfected, their possibilities had been glimpsed by many persons. 
In America botli the 1908 scale and the 191 1 revision had been 
translated into English by Goddard and were already gaining 
extensive use. Later on Terman, Kuhlmann, and others worked 
out further modifications in the scale as it was left by Binet and 
succeeded in correcting a number of its weak points. They also 
extended it at each end. As left by Binet, the scale included tests 
for the ages from three to thirteen years. Terman extended it 
upward to the adult level; Kuhlmann added tests for very young 
children and infants down to the age of three months. • 

A further step of great importance in interpreting the results 
of tests was taken when, in 1912, Williaih Stem of the University 
of Hamburg proposed the use of the intelligence quotient, now 
generally known as the IQ,^ to dtow the relationship between a 
child’s mental age and his chronological age. It obviously is much 

^ In ■writing the IQ it is customary to omit the decimal point. 
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more significant for a child of four years to be mentally two 
years in advance of his age than it is for a child of twelve to be 
accelerated two years, for the former has had only four years 
in which to gain his advanced standing while the latter has taken 
twelve years to do so. The intelligence quotient, which is obtained 
by dividing the child’s mental age by his chronological age, is 
designed to reduce the amount of acceleration or retardation to a 
uniform standard for all ages by expressing the one as a per- 
centage of the other. A child of six with a mental age of eight 
would thus be said to have an IQ of 8/6 or 133. One whose 
chronological age is six and whose mental age is only four would 
have an IQ of 4/6 or 67. The IQ was first made popular by 
Terman and is now the most widely used method of expressing 
the results of intelligence tests when given to children. For older 
persons other methods of specifying test results, such as those 
mentioned on p. 369 and 378, are preferable, because after mental 
maturity has been reached, the age comparison ceases to have 
meaning, just as it would be foolish to say that a man of thirty 
years is only as tall as the average man of twenty-five. 

THE DISTRIBUTION OF INTELLIGENCE 

Common observation shows that not all people are equally 
gifted in mentality. The differences among them range all the 
way from the level of the vegetative idiot who can neither walk 
nor talk to the genius of an Aristotle, a Leibnitz, a Goethe, or an 
Einstein. The number of cases at either of these extremes is, 
however, small in comparison to the great mass of ordinary people 
who are neither geniuses nor idiots but range about midway be- 
tween the two. 

Jf you were to select a thousand people by some unbiased 
method® upon which we can base safe generalizations and ap- 

^ Because of the tendency of people in general to congregate in groups 
that have some important characteristic in common (see Chapter XX), 
it is usually necessary to make use of some special method for selecting the 
cases to be used in any study that is to have more than limited significance. 
Otherwise one is likely to include too many from certain groups and not 
enough from others. For example, most of the earlier studies of the decline 
of abilities in old age gave an exaggerated impression of the age-handicap 
because they were based almost entirely upon the study of persons in 
homes for the aged. The use of groups of this kmd ^vas, of courae, dictated 
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praise their general intelligence by the best methods now avail- 
able, you would probably find that a graphic representation of the 
comparative number falling at the various intellectual levels would 
look something like the curve shown in Figure 68. Because so 
many of the measurable characteristics of living organisms are 
distributed in a manner that conforms at least roughly to this 
curve, it is often called the normal curve. It is also known as the 
probability curve because, if one knows certain of its properties, 
it becomes possible to calculate from it the probability of occur- 
rence of any stated event with the smallest likelihood of error 
that is possible under the circumstances.® For this reason it forms 
the chief basis for the statistics of probability. 

Figures 69 and 70 which are based upon the actual testing of 
fairly representative groups* show how closely the distribution 


by convenience because large number of old people could thus be located 
quickly and easily. But the investigators failed to take account of the fact 
that the necessity of spending one’s declining years in an institution indi- 
cates, in most instances, that one has been unable to make suitable provision 
for his old age at an earlier date. Accordingly, the fact that these older 
persons showed a reladvely low level of ability, on the average, could not 
be taken as frirm facie evidence that their ability had shown a great de- 
cline. In aU probability many of them had never been very bright. 

® Needless to say, this does not mean that from the use of this curve one 
gains any magical means of foretelling the future. All that one gains is a 
more precise estimate of the likelihood that a prediction will be in error 
by some stated amount. Thus, on the basis of certain evidence, one may 
find that the chances are ten to one that the cattle of a certain breed will 
yield, on the average, a higher percentage of butter-fat than those of another 
breed, or that children of similar mentality wiU make more rapid progress 
when taught to read by Method A than when taught by Method B. The 
probability distribution does not enable one to make predictions that are 
sure to be right but merely indicates about how much risk you are taking 
in acting on a given premise. 

*That is, reasonably representative of the populations named. There is 
no such thing as abstract representativeness. When we speak of a group 
as being representative of a given population, we mean only that care has 
been taken to give every member of that group an equal chance of being 
included in the sample. A very common error in the statistical study of 
group characteristics is that of imputing the findings from, a particular 
sample studied to groups of which the sample is not a representative part. 
The i^ates of the homes for the aged mentioned in the footnote a^ve 
were in all probability fairly representative of die insdtudonal population 
but not of aged people in general, of whom the insdtutionalized members 
coi^tute only a singly group and one that differs in various ways from 
other groups not included in the study. 
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of measured intelligence conforms to the theoretical curve that 
has been imposed upon it for comparison. 

From the standpoint of the form of the distribution, it makes 
little difference 'whether the classification is based upon the judg- 
ment of persons who know all the subjects well enough to form 
an estimate of their relative intelligence or upon the results ob- 
tained by the use of a good intelligence test. There will be a 
good many disagreements between the test results and the judges’ 



In modem statistics the extent to which any individual differs from the 
average of the group to which he bdongs is usually expressed in terms of 
the so called standard deviation, which is the square root of the average 
of the squares of all the individual deviations from the group average or 
mean. In Figure 68, D shows the position of the average or mean in a nor- 
mally distributed population. C and E are at points located !4 of a stand- 
ard deviation (S.D.) below and above the mean; B and F at i !4 S.D. and 
A and Q at z'/i S.D. from the group mean. The percentages of the total 
number of cases falling within each of these divisions is shown above. 

One of the many advantages of expressing a person’s standing in terms 
of the number of standard deviations by which he exceeds or falls short 
of die average attained by his group liK in the possibility thereby afforded of 
comparing his scores on many different measures which -were originally 
expressed in such different units that no comparison between them was 
possible. For example, if you find that your score as expressed in terms 
of the number of items correedy answered on a psychology test was 48; 
on a mathematics test, 87; and on a history test, 164, you have no way of 
knowing on which of these subjects you made the best grade. But if the 
class average on the psychology test was 30 with a standard deviarion of 12; 
on the mathemadcs test 100, S.D. 13; and on the history test 150, S.D. 28 
it becomes possible to answer the question by reducing your scores on 
the three subjects to standard units. To do this you first find the difference 
between your score and the group average and then divide the difference 
by the Standard deviation of the scores for that test. If you do this you 
will find diat in the example given the best grade was not earned on the 
test with the highest original score. 
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PIG. 69.— DISTRIHOTION OF IQ’s OF I 4>463 KANSAS CITY PIKST-GRADE 
CHILDREN TESTED BY THE 1916 REVISION OF THE STANFORD-BINET 
SCALE 

(The data for this graph were taken from “Distribution of Intelligence 
Quotients of Twenty-two Thousand Primary-School-Children,” by Lexic 
Strachan, J. Educ. Res,, 1926, id: idp-i??.) 



PIG. 70.— DISTRIBUTION OF Iq’s OF 2,970 CHILDREN TESTED BY THE 
1937 REVISION OF THE STANFORD-BINET SCALE (ORIGINAL STAND- 
ARDIZATION group) 

It will be noted that this curve is decidedly flatter than that shown in 
Figure dg, with more cases having vciy high and very low IQ's and fewer 
in the middle ranges. A part of this difference may be due to a difference 
in the populations tested, but in the main it may be accounted for by a 
difference in the tests used. The significance of an IQ varies to some extent 
with the test from which it is derived. 

estimates for individual persons, but some -will be pushed up and 
others down (when the latter is compared to the former) so that 
the total frequency at each level of ability will not be greatly 
altered. Both methods of appraisal will show a comparatively 
small proportion of the total at the extremes and a large number 
in the middle ranges. 
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THE INTERPRETATION OF MENTAL TESTS 

An important application of the statistics of probability to the 
study of intellectual differences consists in making more exact 
estimates than would be possible without their use of the amount 
of confidence that can be placed in the results of a single test. 
All persons having anything to do with tests or with the results 
of testing— and that, nowadays, means practically everybody— 
should realize that no test is infallible. If the same child be tested 
on two consecutive days under the best possible conditions and 
by the most competent examiners, the chances are that the results 
will not be precisely identical, though it is unlikely that they will 
differ enough to affect any practical recommendations that might 
be made. Momentary fluctuations of the child’s attention, small 
differences in the precise wording of a response, slight changes 
in the inflection of the examiner’s voice when asking a question, 
and a host of other small matters that are difficult to bring under 
close control may be enough to shift the balance of success or 
failure on a particular item for which the chances of success or fail- 
ure were almost equal at the start. The number of such shifts 
will be small in most cases, and their effect upon the total score 
will for practical purposes be negligible; yet the fact that small 
changes in standing upon retest are the rule rather than the excep- 
tion is sufficient evidence of the fallacy in saying, as people often 
do say, “John has an IQ of 125.” A correct statement would be, 
“On such-and-such an occasion John earned an IQ of 125 on 

the test.” And in order to make such a statement really 

meaningful, two things must be known. First, we may ask what 
proportion of children in tlie population at large do as well as 
this. In the second place, we wish to know the likelihood that 
John’s standing will be maintained. In more precise language we 
may say. What are the chances that if retested tomorrow or after 
some other stated interval, the IQ obtained would be as low as 
100 or, on the other hand, as high as 150? 

This is not the place to explain the procedures by which an- 
swers to questions such as this can be obtained. For this, the 
interested reader should consult any of the standard texts on statis- 
tical method. The important thing is for all to realize that in- 
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formation of this kind is not only essential but is also available, 
and that any person who gives a mental test should be able to 
provide it. Inability to do so should be looked upon as prima facie 
evidence that the examiner is incompetent.® 

It is impossible to make any statement whatever about the 
probable variation of IQ’s upon retest unless these things are 
known: (i) the particular test used on each occasion, (2) the age 
of the child at the time of first testing, and (3) the length of the 
interval between the testings. A few general principles can be 
laid down as follows: 

( 1) As a rule, when the same test is used on both occasions, the 
variation in the child’s standing will be smaller than will be the 
case when the test used on the second occasion is a different one. 
This results from the fact that no test can include more than a 
small sample of the tasks that a child js able to perform, and 
there is greater chance of a shift in the character of tlie sample 
when changing to a different test, even though the child has 
developed so much in the interval between testings that his ability 
is measured by a quite different level on the scale. The differences 
in content of two different scales is usually greater than the dif- 
fcfcnce between two different levels of the same scale. 

(2) The younger the child at the time of first testing or the 
longer the interval between tests, the greater is the change in 
standing likely to be. 

(3) Test results may be and frequently are unfavorably affected 
by lack of interest, shyness, or similar non-intellectual factors 
that affect a child’s effort and cooperation. This is particularly 
likely to occur if the child is young and unaccustomed to strange 
places and strange people. 

(4) No test worth giving has ever been devised that is not 
susceptible to the influence of direct or indirect coaching on the 
particular items of which it is made up. This point must always 
be kept in mind in trying to evaluate the statements frequently 
put forth about the effects of some special system of teaching that 
is said to improve the intelligence of children. One must always 

® Assoming, of course, that the test was given for the practical purpose 
of comparing the child’s standing with that of others and that a stand- 
ardized measuring instrument was therefore used. 
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ask, Has tlie general intelligence of the children been improved, 
or have they merely received a kind of indirect coaching that 
enables them to make a better showing on the particular items in- 
cluded in the test? 

(5) Mere experience in taking a test introduces a certain oppor- 
tunity to learn the art of test-taking. While this “practice effect,” 
as it is called, is usually greatest when the same test is repeated 
after a short interval and the subject therefore is given the same 
tasks to perform on both occasions, it is to be seen even when 
the two tests used include no duplicate items. It is usually most 
apparent when the subjects are young children who had no 
experience in taking tests previous to the first occasion. Better 
adjustment to the whole situation undoubtedly accounts for some 
of the apparent gain that commonly appears when the results of 
a second examination are compared wiA those of a first. But even 
at the college level, experience still counts. Students who have 
become well accustomed to taking the modern “objective” types 
of examination have a measurable advantage over those of equal 
competence whose previous acquaintance was limited to tests 
of the ‘fessay” or “question and answer” variety. Something is 
gained by merely “learning the trick.” 

(6) Because of a statistical principle known as “regression to- 
ward the mean” children initially testing high are more likely to 
lose in standing on later tests than they are to gain. Conversely, 
those initially testing low are more likely to gain than they are 
to lose. Neither loss nor gain in these cases necessarily represents 
a real change in the child’s ability. It means only that because 
every test involves some degree of error in measurement, when 
the IQ obtained is high, there is greater probability that the error 
of measurement has been added to the child’s true score than 
that it has been subtracted from it. In like manner, when the IQ 
is low, there is greater probability that it has been spuriously 
reduced below its true magnitude by subtracting the error of 
bieasurement from the true score dian that the opposite has 
occurred. In both cases it must be remembered diat we are deal- 
ing with probabilities and not with facts that invariably occur. 
A child initially testing high may gain in standing upon retest; 
one initially testing low may rank s^ lower. 
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(7) The probable error of measurement “ differs considerably 
from one test to another. For this reason it is always necessary 
to specify what test was used as well as the child’s standing on 
the test, if the results obtained are to be interpreted meaningfully. 

(.8) The method of deriving the IQ carries with it the statistical 
necessity that, other factors remaining equal, high IQ’s will vary 
more from test to test than low ones do. The reason for this, 
while perfectly straightforward to the mathematician, is rather 
too complicated to be explained here.'^ The reader is therefore 
asked to take the statement “on faith” and in doing so to remem- 
ber that this, as well as the principle of “regression toward the 
mean” which was discussed in a preceding paragraph, is a mathe- 
matical and not a psychological phenomenon. Bright children do 
not actually vary more in ability from one. occasion to another 
than backward ones do, but the way the IQ is derived makes it 
appear as if this were the case. 

The reader who keeps all thrae qualifying conditions in mind 
may not be led astray by the presentation at tliis point of a few 
cautious figures. 

The distribution of IQ’s for the total population on either of 
the two Stanford Revisions ® of the Binet Scale which, by most 
authorities, are regarded as the most adequate of the tests at 
present available, covers a range of approximately two hundred 
IQ points, from very close to zero in the case of the profound 
idiot to approximately 200 IQ which represents the highest level 
thus far reported by any competent examiner.® There is nothing 

® By the “probable error of measurement” is meant an amount of change 
that will be equalled or exceeded by 50 per cent of the cases; whereas the 
remaining 50 per c^t will not change their standing by an amount greater ’ 
than the probable error. 

7 Those interested will find a clear exposition of die principle together 
with the necessary formulas for determining the relationship involved in 
an article by Quinn McNemar entitled “The Expected Average Difference 
between Individuals Paired at Random,” /. Genet. Psychol., 1933, 43:438- 
439. A further discussion of this principle together with a table showing 
its application to the 1937 Revision of the Stanford Binet test is to be found 
in Measuring Intelligence, by Terman and Merrill, pp. 44-47. 

® To be described in a later section. 

9 Newspaper accounts have occadonally eimloited cases said to test above 
this level but when investigated it has been found either that the tests had 
been incorrectly given or that the child had been specially coached. I do 
not personally know of any instance of a “genuine” ^tanford-Binet IQ 
higher than 200, and I know of but one child who reached that level. How- 
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in the evidence thus far to indicate that this range of ability 
changes with age, although the test itself is inadequate for meas- 
uring the highest levels of ability among subjects over the age 
of fifteen or the lowest levels among the younger subjects. 

When given this test, about i school child in 150 will earn an 
initial IQ of 140 or higher. About the same number will test at 
or below 60 IQ.^® About a third of all cases tested will fall within 
the range of 90 IQ to no IQ. 

When school children are retested by the same scale after an 
interval not greater than one or two years, in about 50 per cent 
of the cases the differences in the results of the two testings will 
not be greater than five I Q points in either direction. In i or 2 
per cent of the cases retested the differences may be as great as 
fifteen or twenty IQ points; in rare cases they may be as great as 
thirty IQ points or even more.“ For children below school age, 
shifts in standing are far more frequent and of much greater 
magnitude.^® Under the conditions named above, tlie best evidence 

ever, certain other tests, notably the upper ranps of the 1922 Kuhlmann- 
fiinet, yield a fait number of instances of IQ’s of 200 and over. This affords 
anotlier example of the hazards of speaking of an IQ as if it were an 
absolute index of ability not dependent upon the test from which it is 
derived. Actually an intelligence test is like a medical examination in that 
it requires the insight of a highly trained expert for its interpretation. 

1® These figures are only approximate. They will vary slightly with the 
revision used, the 1937 Revision having a slightly higher variability than 
the 1916 Revision and thus tending to spread the cases over a wider range 
so that more will be found at the extremes. There is also a possibility that 
because of slight irregularities in the standardization of the te.st, the propor- 
tions found at either extreme may vary somewhat with age. In neither case, 
however, are the differences great, and it should hardly be necessary to 
point out that those which appear are the result of irregularities in the 
stales and not in the persons measured by the scales. 

Sometimes these differences may indicate real shifts in the child’s po- 
sition among his mates. More often, however, they reflect circumstantial 
factors unrelated to the child’s real ^ility, such as differences in the kind 
of tasks included in the test at different age levels or differences in the 
child’s interest and effort. 

See Florence L. Goodenough, The Kuhlmarm-Bmet Tests for Children 
of Preschool Age (Minneapolis, University of Minnesota Press, 1928), pp. 
X -t- 146; Florence L. Goodenough and Katharine M. Maurer, The Mental 
&ov)th of Children from Two to Fourteen Years (Minneapolis, University 
of Minnesota Press, 1940), pp. xvi -F 130; also reviews and experimental 
studies from the Thirty-Ninth Yearbook of the National Society for the 
Study of Education (Bloomington, Dl., Public School Publishing Co., 1940), 
2 vols., and reviews in The xy^o Mental Measurements Yearbook edited by 
O. K. Buros and published by the editor at Highlands Park, N. J. 
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now available indicates that when children are under .the age of 
four at the time the first test is administered, the odds are about 
even that the later IQ will differ from the first by as much as 
ten IQ points. While changes as great as twenty-five or thirty 
points arc exceptional, they still occur often enough to make it 
necessary to consider the possibility of their occurrence in any 
individual case. But even changes as great as this cover but a 
small proportion of the total range of intellectual differences 
found among civilized men.‘® 


MODERN INTELLIGENCE TESTS FOR YOUNG 

children 

Up to a few years ago, the various revisions of the Binet scale 
were almost the only kinds of tests suitable for studying mental 
differences in young children. Although these tests were decidedly 
better than none at all, they were nevertheless less useful for chil- 
dren of preschool age than for school children. As a matter of 
fact, in devising tests for the ages under five, backward cliildren 
of school age had been kept in mind far more than the younger 
normal children who, before the days of nursery schools, were 
not often tested. The Kuhlmann 1922 revision of the Binet scale 
included tests for the ages under three years and for infants, but 
these tests were standardized on fewer cases than were his tests 
for children of school age, and the items were probably not so 
well chosen. 

More recently several new tests for preschool children have 

13 If you will now reread the general principles given on pp. 371-374 and 
consider each in reference to the ninnerical facts just presented, you -will see 
that they are of such a nature as to make the practical si^iiiicance of the 
probable error of measurement even less than it might at first appear; For, 
other things being equal, errors in testing are less likely to have serious con- 
sequence if the subject is a young child, since the chances are that no im- 
mediate action will be taken os a consequence of the test, and a retest after 
the child is older will usually reveal the true state of affairs. A similar 
error in the case of a school child pi^ht conceivably result in his being sent 
CO a special class or even to an institution. Likewise, the law of regression 
toward the mean and the fact that high IQ’s -are more variable than low 
IQ’s also diminish the likelihood that the practical application of mental 
tests will result in unfortunate treatment of individual cases. That the use 
of mental tests in the practical ^idance of children works out to the benefit 
of the majocity is a well-estabbshed fact. 
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appesired. A few of these tests will be described rather briefly in 
order to give a more concrete idea of the kind of tasks that have 
been found useful indicators of general mental level in young 
children. 

Both the Kuhlmann 1939 Revision of the Binet and the Stanford 
1937 Revision were much more carefully and completely stand- 
ardized at the early ages than were the earlier forms of these 
scales. Both follow Binet’s practice of arranging the tests in 
groups according to the ages at which they are commonly passed, 
and in the selection of test items the authors were guided by the 
interests of young normal children rather than by those of older 
and more backward cases. A few of the tasks used with children 
between the ages of two and four years are listed below: 

Age Stanford (tfsj) Kuhlmann (1939) 

Two years Naming a series of well- Repeating two digits 
known objects such as after a single hearing 
a cup 

Building a tower of four Following simple com- 
or more blocks mands involving use of 

prepositions such as 
“in” “under” etc. 

Three years Copying a ciide Naming pictures from 

memory 

Repeating three digits Touching fingers with 
after a single hearing thumb in imitation of 

examiner 

Four years Matching simple geomet- Tracing around a square 
rical forms 

Making a string of at Repeating an easy sen- 
least seven wooden tence of ten words 
beads 

The exact rnanner of presenting the material, including thd 
wordirig'df the instructions to the.child, is,c8refully ..specified in 
the case of each, test. The quality of the responses required for 
passfflg' the test is also indicated in each manual, as well as the 
exact objects to be named (which are supplied as a part of the 
standardized material) the forms to be matched, the digits or 
sentences to be repeated, and so on. Small changes in matters 
of this kind may alter the difficulty of a test item far more than 
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the inexperienced person is likely to realize. One of J:^le first 
things that has to be impressed upon students who are learning 
to give tests is the necessity for adhering strictly to thf standard 
procedure. Many find it hard to understand why smtill changes 
‘that enable a child to pass a test which he would otherwise have 
failed are not permissible. Such a procedure is cdmparable to 
shortening the length of the inches on a scale used for measuring 
, height in order to make a subject seem taller. His real height is 
not increased, but the measurement is ruined. 

The Merrill-Palmer Tests, “ devised by Rachel Stutsman and 
her assistants at the Merrill-Palmer nursery school in Detroit, are 
intended for use with children between the ages of eighteen 
months and five years. They make only a small demand upon 
language, since they include chiefly tests of fitting blocks of dif- 
ferent geometrical forms into their corresponding recesses in a 
board Imown as a “form board,” tests of ability to button and 
unbutton, tests of the ability to put cut-up pictures together, to 
ixjpy simple designs, and so on. Figure 71 shows a cliild of four 
years working at a block-building test. 

The Minnesota Preschool Tests are divided into a verbal 
scale, a non-verbal scale, and a combined scale which makes use 
of both verbal and non-verbal responses. The materials for these 
tests are shown in Figure 72. 

In addition to mental ages and IQ’s, most of the modern tests 
provide for the interpretation of scores in terms of percentile^. 
A “percentile score” or “percentile rank” shows where the child 
would stand among a representative group of 100 other children 
of his own age if all were arranged in order from dullest to bright- 
est. A percentile rank of 50 means that he would rank in the 
middle of the group, that is, just average in ability for his age. 
A percentile rank of 75 means that he would stand midway in 
the upper half, or in other words that for every child who is 
, brighter than he there are three who are less bright. A percentile 
rank of 10 places him tenth from the bottom, with 90 per cent 
of the children of his age brighter than he is. 

The percentile method of interpreting scores has certain advan- 

w Rachel Stutsman, Mental Measwement of Preschool Children (Yon- 
kers-on-Hudson, N. Y., World Book Co., 1931). 

Published by the Educational Test Bureau, Minneapolis. 
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FIG. 71.— SUCCESS WITH THE BLOCK-BUIIDING TEST 

(From The Mentd Growth of Children from Two to Fourteen Years, 
by Florence L. Goodenough and Katharine M. Maurer. Reproduced by 
courtesy of the University of Minnesota Press.) 
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tages over the mental age and intelligence quotient. Chief among 
these, especially for young cljildren, is the fact that comparisons 
are made between children of the same age, not between those of 
different ages. A backward child of ten may have the same mental 
age, that is, he may pass the same tests as a bright child of five. 
But he is nevertheless not like the child of five, even intellectually. 
Much less is he like him in his social and emotional characteristics. 
The mental age concept is useful because it gives us an inkling 
of the level of development to which a child’s ability most nearly 
corresponds, but we must not take the picture too literally. The 
bright child differs from the backward child of the same mental 
age in the quality of his intelligence. He is more alert, he has 
greater zest in doing and in learning new things. The backward 
child is inclined to wait for experiences to come to himj he is 
the tool of circumstance. The bright child does not wait for 
events. He goes in search of them. He creates them and bends 
them to his will. So as age advances the bright child continues 
his rapid mental growth, while the dull child also gains but at 
such a slow pace that the mental distance between the two 
steadily increases. 

FACTORS RELATED TO MENTAL DEVELOPMENT 

In Chapter XI the close agreement between language develop- 
ment and general intellectual development was mentioned. We 
now see why this should, be so, for words are symbols, and the 
ability to use symbols in place of the more concrete facts for 
which they stand is one of the best evidences we have of the 
ability to think in abstract teims. 

Differences in intelligence, like differences in language develop- 
ment, are associated with differences in socio-economic sta^. 
Figure p shows the relationship between intelligence-test scores 
and occupation for several grou|» of subjects. 

The light solid line (Barr Scale Values) shows the differences 
in the intellectual requirements of the various occupations as rated 
by a large group of judges. The broken line shows the differences 
in the intelligence-test scores of American soldiers in World 
War I, classified according to their occupations in civil life. The 
heavy solid line shows the mean scores on another intelligence 
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FIG. 73.— RELATIONSHIP BETWEEN INTELLIGENCE OF CHILDREN AND 
THE OCCUPATIONAL LEVEL OF THEIR FATHERS 

(From F. L. Goodenough, “Tlie Relation of the Intelligence of Preschool 
Childreil to the Occupation of Their Fathers,” Amer. J, Psychol^ 1928, 
40: 284-294. Courtesy Dr. Madison Bentley.) 
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test earned by elementary school children in New York state, 
classified according to the occupations of their fathers. The dash 
line and the dotted line show the scores earned by preschool 
children two to four years of age on two successive administra- 
tions of the Kuhlmann 1922 Revision of the Binet tests given six 
weeks apart.^" 

As we pass from the higher to the lower occupational groups, 
the scores become progressively lower. We might expect this to 
be true for the soldiers, for if diff erent occupations make differing 
demands up on intelligence it is natural enough for men to find 
thetTway into occupations in which they can win success. To 
a lesser extent we might expect the same thing to show up among 
the school children whose fathers belong to different occupational 
classes, for Aose from the upper groups would on the average 
receive much more intellectual stimulation at home than would 
those from the lower groups. But it is more surprising to find 
that among the little children not yet in school who are tested" 
on their ability to perform such simple tasks as pointing to the 
eyes, nose, and mouth, copying a circle or a square, counting 
four pennies, pointing out objects in pictures, obeying simple 
commands— tasks for which even homes of little culture provide, 
it would seem, ample training— intellectual differences between 
social classes are quite as pronounced as they are among the older 
children. This looks as if some factor in addition to environment 
were at work, DiflFerences in heredity may be responsible, either 
wholly or in part. If the more intelligent fathers have been able 
to hold their own in tlie professional and managerial classes while 
the less intelligent have found their way into factory work, truck- 
driving, or pick-and-shovel jobs, it is entirely possible that the 
dififerences in intelligence shown by their children are due to 

w Because the groups differed so greadjr in age, different tests were of 
necessity used. AE the scores are therefore reduced to similar units, known 
as “standard scores,” which makes it possible to compare them ^directly 
with each other. In this system of scoring, the unit of measurement is 
known as the “standard deviation” or “sigma" (o-). The zero point is set 
at the average score for the group. Scores higher than the average are 
given a + sign, those lower than ^e average a — sign. In a normal dis- 
tribution about 68 per cent of all cases will earn “standard scores" that 
fall between the limits of one standard deviation above or below the aver- 
age of the group. (See p. 369.) 

17 Occupations are classified according to the plan described on p, 286 f . 
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differences in native 'endowment rather than to differences in 
training. Perhaps both factors are involved. 

Do boys and girls do equally well on intelligence tests? Since 
girls are on the average a little more advanced than boys in lan- 
guage development, one might expect them to stand higher on 
intelligence tests as well, since these scores arc so closely related 
to Jangnage. Actually we £nd this to be the case, particularly 
among young children, when tests of the Binet type or others 
that make considerable demand upon language are used. But the 
differences are very small. When tests that are based chiefly upon 
certain perceptual and motor skills are employed, the difference 
is lilccly to be in favor of the boys, hut here too the advantage 
is usually very small. Apparently there are slight differences in 
the patterns of intellectual activity most often shown by children 
of different sex. These differences appear very early in life. But 
when it comes to saying which sex is the more intelligent in any 
final or absolute sense, we are dealing with a very different ques- 
tion and one for which science as yet has given us no clear answer. 
However, we need have no hesitation in saymg that, if any differ- 
ences exist, they are so small that no practical account need be 
taken of them. Indeed it is probable that even the small sex dif- 
ferences shown by certain tests in regard to pattern of abilities 
are quite as much the result of differences in interests, in play 
experiences and the like that are initiated and fostered by the 
particular kinds of toys deemed suitable for little boys and little 
girls,“ as upon any more fundamental differences relating to sex.‘® 

Whether or not there are any bodily characteristics by which 
mental differences may be recognized is a question that has been 
hotly debated for decades. Many people think that the shape of 
the head, the features, the facial expression provide a sound basis 
for distinguishing the bright from the stupid. But when people 
have actually been set the task of malting these distinctions among 
children who are unknown to them, so that they have nothing 

• 

18 Magda Skalet, in an M,A» thesis written at the Univetsiiy of Minne- 
sota showed that boys and girls are provided with very diSerent assort- 
ments of toys even in babyhood. 

10 For an exceedingly fair-minded and interesting account of what scien- 
tists have been able to learn about sex differences in behavior at all ages, 
she Women and Men by Amran Scheinfeld (New York, Harcourt Brace 
and Co,, 1944), pp. xx + 453. 
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but physical traits to go by, they do not as a rule have much 
success. Except in the case of certain types of mental deficiency 
which can be recognized by physical signs, neither tlie features, 
the shap6 of the head, nor the bodily form tell us much about 
the mental capacities either of children or of older persons. Not 
even the “bumps” or protrusions of the skull beloved of the 
phrenologists can give us any useful information about the mental 
traits of dieir possessor. Indeed it would be very surprising if they 
did, for mental traits are not correlated with die development of 
particular small areas in tlie brain. In most forms of mental activity 
the entire cortex is likely to be involved. Moreover, such tend- 
encies to localization of function as exist do not follow the plan 
of the phrenologists’ “slcull maps” at all. And finally, the contour 
of the skull gives but slight indication of tlie contour of the brain 
within it. Unless the size or shape of the head falls completely 
without the limits of normal variability— and these limits are larger 
than most people think— we shall not find these characteristics of 
much help in diagnosing mental traits. 

What about bodily size and form? Are tall children likely to 
be brighter than short ones? Is there any relationship between 
intelligence and weight? 

Apparently there is, at least during childhood. But ihe rela- 
tionship is , very small both as regards height and weight, and 
there are so many individual cases that do not obey the rule that 
measurements of height and weight are of little help in. diagnosing 
mental ability. If used, they would lead us astray almost (though 
not quite) as often as they would help us to a correct decision. 
Much the same thing appears to, be true of most of the specific 
physical conditions related to health.(Childrm of low intelligence 
more often than those of high intelligence are found to be suffer- 
ing from diseased tonsils and adenoids, decayed teeth, rickets, and 
so on, but this may be only because stupid parents are more likely 
to have stupid children and also to give them poor physical care.' 
The relationship of intelligence and health is a matter that opens 
up a number of interesting and important scientific problems, but 
practically spealdng the question is of less significance. Good 
health is important enough to be sought for its own sake, no 
matter what relationship it may bear to the IQ. 

Whether or not there are racial or national differences in 
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intelligence is another question that has stimulated a number 
of investigations during recent years. For the most part, however, 
these investigations have dealt only with children of school age 
or with adults. The work of McGraw®“ appears to show that 
Negro infants are more backward than whites in developing the 
forms of behavior included under one of the modern series of 
“baby tests,” but although this is in accordance with what has 
been found for older children, furdier investigation is needed be- 
fore we can be entirely sure of its meaning. 

THE NATURE OF MENTAL ORGANIZATION 

It is characteristic of human nature to hope that our inferiori- 
ties in one line may be counterbalanced by superiorities in other 
lines. Dozens of popular phrases attest to this: “clever .but dis- 
honest,” “slow but accurate,” “brilliant but emotionally unbal- 
anced.” In individual cases these combinations may be found, as 
we all know. But are they the rule or the exception? Is correlation 
or compensation more often found when the various character- 
istics of the same individual arc compared with each other? 

The fact is that it is very hard to find any two desirable traits 
that are not a little more likely to occur together than to run 
contrary to each other. Not all clever men are honest. Not all 
rapid workers excel in accuracy. Not all brilliant people are 
emotionally stable. But on the average, honesty and cleverness, 
speed and accuracy, intelligence and emotional stability are more 
likely to be found in combination with each other than with the 
opposites of these traits. This is true at all ages. Some uaits are 
very closely bound together so that only occasionally will excep- 
tions be found to the rule that a person who stands high in one 
will also be above average in the other. Some are more loosely 
connected, so that individual cases frequently break away from 
the rule. Sometimes the association is so slight that conformity 
with the rule is just barely more common than are exceptions 
to it and the rule itself can be discovered only by careful and 
unprejudiced examination of the facts for large numbers of cases. 

This tendency for general superiority or inferiority to show 

Myrtle McGraw, “A Comparitive Study of a Group of Southern 
White and Negro Infants,” Genet. Psychol. Monog,, 1931, 10: 1-105. 
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itself in many if not most lands of mental activity and conduct 
has been of great interest to psychologists concerned with ques- 
tions of the organization of our mental traits. Two theories in par- 
ticular have attracted widespread attention. Briefly, these theories 
raise the question, Have we intelligence or intelligences? Spear- 
man, one of the greatest of Britkh psychologists, favors the idea 
of a single factor that is shown in greater or less degree in all 
mental activity. This factor he calls g. He believes that because 
all behavior involves some amount of g (that is, of intelligence) 
the general quality pf an individual’s performance along any line 
will tend to be high or low, depending upon the amount of g he 
possesses. According to Spearman, the reason that people who 
are more than usually able along one line are likely, on the aver- 
age, to show better than average ability along other lines is 
because these people have more than the usual amount of g. Con- 
versely, the reason that inferiority in one line is likely to be asso- 
ciated with inferiority along other lines is to be found in a 
deficiency of g. Some kinds of performance make a strong de- 
mand upon g. These performances are closely associated with 
each other, since the person who ranks high in g will of necessity 
rank high in all of them, while the person who is low in g will do 
poorly in all lines that are chiefly dependent upon g. But in addi- 
tion to this general factor, g, which enters to a greater or lesser 
extent into all performances, mental activities derive their special 
characteristics from various kinds , of special abilities or traits 
known as s factors. A given s factor may be common to few or 
to many acts, but it always falls short of the complete generality 
ascribed to g. Activities that are chiefly dependent upon differing 
s factors and only slightly dependent upon g will have little rela- 
tionship to each other. On the whole they will tend to be slightly 
associated, but many individual cases will be found in which 
superiority along one line will be accompanied by inferiority along 
the other and vice versa. 

Thorndike, an American psydiologist of equal- eminence, holds 
a different opinion. In place of postulating a single general factor 
running through all mental activity, he regards different kinds 
of mental activity as highly specific in themselves, though having 
certain elements in common. These common elements are re- 
sponsible for the correspondence usually found between the levels 
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of ability along different lines shown by the same person. But 
the common elements do not, according to Thomdilce, make up 
the whole of intelligence, nor is all intelligence of the same land. 
Thorndike holds that there are many kinds of intelligence that 
can be classified, if it seems worth while to do so, into certain 
broad general groups of which the following three are outstand- 
ing: (i) abstract intelligence or the ability to deal effectively ' 
with ideas and symbols, (2) social intelligence or the ability to 
get on with people, and (3) mechanical intelligence or the ability 
to handle concrete things and situations. Specific abilities falling 
within the same general class, such as the ability to give word 
opposites and the ability to supply the missing word in an incom- 
plete sentence have many elements in common and so a person 
who stands high in one usually stands high in the others as well. 
But abilities belonging to different classes have fewer elements 
that are common to both, and hence disagreements in standing 
are more frequent. 

Both Spearman and Thorndike have resorted to elaborate 
mathematical demonstrations to support their claims, and each has 
his own group of adherents. No matter which idea is eventually 
shown to be right, the fundamental fact which each theory seeks 
to explain remains the same. Correlation rather than compensation 
is the rule throughout all forms of mental ability. 

CAN WE STIMULATE THE COURSE OF 
MENTAL GROWTH? 

Few questions in the entire field of psychology have been de- 
bated so hotly as this one, and few have stimulated so many in- 
vestigations in the attempt to secure an incontrovertible answer. 
Yet in spite of all this, no answer that satisfies everybody has so 
far been obtained. But the situation may perhaps be clarified if 
the nature of the question and the limitations of the possible 
answers to it are clearly understood. 

One of the basic principles of logic may be stated as follows: 

It is impossible to ^ove a universal negativs. One can disprove 
such a statement, for the clear demonstration of a single positive 
instance is enough to show that the negative claim is not truly 
universal. Recently an English statistician, R. A. Fisher, has called 
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attention to the importance of this principle in designing prob- 
lems for experimental study. The null hypothesis as Fisher calls 
it, states that because of the impossibility of proving that a given 
principle is tmiversally untrue, we shaU avoid confusion in our 
thinking if we begin by positing such a general statement and 
then setting up our experiment to see whether any consistent 
exceptions to the rule can be found. That is to say, we test, the 
invulnerability of our target by seeing whether we can demolish 
it. If we do not succeed, we have by no means proved that it can- 
not be done, but only that our own attempts have failed to do so. 
A clear understanding of this principle and its application to 
scientific investigation would do away with a good many con- 
troversies at the start, and would likewise show tlie underlying 
fallacies in some of the broad generalizations that have been too 
hastily drawn from insufficient data. 

What of the application of the null hypothesis to the modi- 
fiability of mental growth? Evidently the question posited at the 
beginning of this section can never be answered in the negative, 
for no one can say what changes might conceivably result from 
methods that have not yet been tricdv .'Moreover, it is not a very 
useful way of putting the question. What we want to know is 
not simply whether or not the course of mental growth can be 
experimentally accelerated. We want to know how to do it. 

From time to time, rather startling claims are made about the 
discovery of some special method for improving the intelligence 
of children. These methods range all the way from some new kind 
of glandular treatment to a particular kind of educational regime. 
Much as we all wish that a method for accomplishing so im- 
portant a result might truly be discovered, we should he wary 
of accepting these claims at their face value unless they can meet 
this simple test: Have the methods used been described so clearly 
that others can duplicate them and secure similar results? Thus 
far, no such method has been reported.®^ 

From the discussion on pp. 371-376 it should be obvious that a 
change in test score does not. of necessity mean that intelligence 

?iSee the Thtny-Nimb Yearbook of the National Society for the Study 
of Education. Vol. I summarizes the literature on this topic and presents 
the arguments on both sides of the controversy. Vol. II is devoted to new 
experimental studies in the field. 








FIG. 74.— JUDGING INTELLIGENCE FROM PHOTOGRAPHS 
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itself has been altered. It is always possible to change the sign 
without modifying the thing signified. A child’s IQ is not identi- 
cal with his intelligence. His IQ is merely a rough index by which 
we are enabled to malce a more adequate appraisal of his present 
ability than would be otherwise possible and from which we 
can, within limits, draw some conclusions with respect to his 
potentialities for future growth. But testing is a tric^ business, 
and the statistical treatment of test results is even more tricky. 
It is easy to be deceived by one’s own figures. 

PRACTICAL APPLICATIONS OF INTELLIGENCE 
TESTING IN EARLY CHILDHOOD 

People sometimes say, “But after all, why do we need to worry 
about the intelligence of children before they are old enough to 
go to school? Provided they are not feeble-minded, what real 
difference does it make whether they are bright or stupid? And 
in any case, why do we need to Icnow any more about their ability 
than we can find out by watching them?” 

Long before they enter school, children form habits and atti- 
tudes that affect their later progress in many ways. Important 
among these are attimdes toward success and failure. The child 
from whom more is expected than he is able to give is likely to 
develop a feeling of inadequacy and insecurity that he caries 
with him into the school-room, making it unlikely that he. will 
accomplish as much there as he could if he were unhampered by 
expectation of failure. On the other hand, the exceptionally bright 
child whose ability has gone unrecognized may become an active 
problem to parents and teachers because his alert mind is not 
given enough useful employment, and he is thus forced to seek 
it for himself. In the search he gets continually into mischief. 

Even more important problems arise in individual cases. Here is 
a child to be placed for adoption. What land of home should we 
try to find for him? “The best possible,” the humanitarian will 
say. Agreed, but is the home of superior culture where college 
training and a subsequent career in one of the learned professions 
is assumed as a matter of course the “best possible” home for 
Jimmy if his final scholastic abihty is not going to be equal to 
taking’.^iin beyond the eighth grade^ Or will he be happier and 
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Stand a better chance for good emotional and social adjustment 
if placed in a simpler environment with foster parents who will 
look upon him with pride and satisfaction if he turns out to be a 
good carpenter and a good citizen? It is true that wrong diagnoses 
of ultimate capacity are sometimes made by the use of intelligence 
tests, particularly with very young children. But unaided human 
judgment is even more prone to error. Since we cannot put chil- 
dren into cold storage and leave them there until we have worked 
out infallible methods of dealing with them but must instead 
make decisions of both major and minor importance for their 
future welfare as the occasions arise, we shall do well to make 
use of all the evidence we can secure that will help us in m aking 
such decisions as wisely as possible. In spite of their imperfections,* 
intelligence tests for chDdren who are old enough to talk are 
nevertheless sufficiently accurate to aid materially in forecasting 
what a child’s future development is likely to be. 

AN .EXPERIMENT IN JUDGING INTELLIGENCE 
FROM PHOTOGRAPHS 

Look over the six photographs in Figure 74 and decide which child 
you think is the brightest. Write the corresponding letter on a sheet 
of paper. Then examine the remaining photographs and decide which 
child you think ranks next in order of intelligence. Continue until 
all have been ranked. Then turn to the list of IQ’s at the end of 
Chapter XVI and see how closely your ranking agrees with the test 
results. 

An interesting variation of this experiment consists in having the 
six photographs ranked independently by each member of your class 
and then finding the mean rank assigned to each one, in order to see 
how much better (if at all) is the combined judgment of all the 
members of a group than is that of a single person. 



Chapter XVI 

DEVELOPMENTAL PROGRESS DURING THE 
PERIOD OF MIDDLE CHILDHOOD 

Wfjat characteristics of growth and experience set the 
limits for the period of middle childhood? What is 
the effect of each upon behavior? 

What are the main differences between the motor 
accomplishments and social interests of school 
children and those of preschool children? 

What new method of measuring intelligence not suit- 
able for little children is widely used in the ele- 
mentary school? 

Do boys or girls usually have a wider range of general 
information? What are some of the possible rea- 
sons for this difference? 

In what ways do children’s drawings throw light on 
their intellectual processes? How do drawings 
made by feeble-minded children commonly differ 
from those made by younger normal children? 

What is meant by the term “level of aspiration" and 
why is this aspect of personality important? At 
about what age can the existence of a formalized 
level of aspiration first be observed in children, 
and with what kind of goals are these early aspira- 
tions likely to be associated? 

Are praise and reproof equally effective in securing 
mammal effort from children? 

What is the difference between a “personality type” 
and a “personality trait”? 

39Z 
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What are fresvmed to be the main characteristics of 
the “extrovert”? Of the “introvert"? Can the 
majority of persons be classified under one or the 
other of these heads? 

Are such traits as cheating^ untruthfulness or stealing 
likely to be shown to about the same degree on 
all occasions; for example, is a deceitful person 
always or nearly always deceitful? Is there any 
such thing as a consistently honest person? 

What kind of personality difficulties in children are 
most likely to be overlooked by parents and teach- 
ers? Why? 

How can personality be improved? 

MAJOR CHARACTERISTICS OF THE PERIOD OF 

“middle childhood” 

If you look back at the curve of general body growth shown 
in Figure 43 fp. 234) you will note that there are two penbdr 
of rapid increase in body size. The first period lasts from birth 
until about the age of five years; the second begins from one to 
two years before 'the onset of puberty and continues until the 
pubertal changes have been completed. Between them is a period 
when physical size increases at a much slower rate jnd other 
fcodily changes are less mark ed. This period which extends^ 
"TSugfil^ speaking, from about the age of five years up to around 
eleven or twelve ^ is known to students of human development 
as the “period of middle childhood.” ““ 

Modem educational practice also sets off tliis period from those 
that precede and follow it. Most children who live in northern 
cities enter kjndcrgarten at the age of five and thus make their 
first major break with the home. Even in places where there are 
no kindergartens, the average child is more likely to start school 
between the ages of five and six than at any other period. At the 

1 Not only in respect to the attainment of physical puberty but in social 
and emotional characteristics and even in progress through the school 
grades, girls go through the early stages of their developmeni^ cycle rather 
earlier than boys do. The ages given above are therefore rather high for 
girls and lower than they should be for boys. 
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Other extreme we have the shift from the elementary school to 
the junior high school * with its greater emphasis upon individual 
initiative and personal responsibility and its more highly differen- 
tiated curriculum that provides greater opportunity for the cul- 
tivation of special talent. At this time, too, marked changes in the 
child’s social relations and in his general outlook upon life begin 
to be apparent. Thus the period of middle childhood is a time 
of slow developmental change and of rapid learning. The very 
fact that physical development is slowed down gives opportunity 
for the perfection of skills, for gaining control over motor, men- 
tal, and emotional processes which up to now have been growing 
and changing so rapidly that it has been hard to keep pace with 
them. Lilte the period of maturity that is to come later on, the 
period of middle childhood is more clearly marked by the stabili- 
zation and perfection of characteristics and skills already present 
than by the emergence of new traits. 

' THE KINDERGARTEN CHILD 

The year that the child spends in kindergarten is in many 
respects a transitional period for him. Physically he is changing 
from an organism that is growing and changing very rapidly to 
one whose rate of growth is much slower. Mentally he is chang- 
ing from the unforeseeing little child whose conduct is deter- 
mined almost wholly by the needs and interests of the moment 
to the older child who works for more remote goals. Socially his 
interests are reaching out to include more persons. Formerly his 
preferences for certain persons were determined chiefly by the 
extent to wliich they ministered to his bodily needs. Even in his 
play, his interests centered largely about himself. Although, as we 
saw in an earlier chapter, children of three and four show the 
beginnings of truly socialized play, nevertheless their ideas of 
what play is are still, for the most part, very e gocentric. The four- 
year-old still says, “I want some one to play with me.” But a year 
or so later comes the dawn of a new social concept. Now we , 

‘Although the junior high school is a comparatively recent innovation 
which many school systems have not yet adopted, the plan has generally 
been found so successful that the number of such schools is rapidly in- 
creasing, and their influence upon educational practice is felt even in 
places where they have not been formally established. 



DEVELOPMENT IN MIDDLE CHILDHOOD 395 

more often hear, “I want to go and play with the other children” 
The child no longer sees himself purely as an individual but is 
beginning to identify himself witiii the group. 

The kindergarten *pSiod is then primarily a time when the 
child’s newly acquired abilities and skills lose something of their 
purely individualistic goals and begin to talce on a more socialized 
character. Running and jumping are still fun in themselves, but 
they are more lively fun if done in company and as part of a 
game. Conversation more often tdces on the character of a dis- 
cussion, of an exchange of ideas and information. Emotional be- 
havior is modified in various ways in order to conform to the 
ideas and customs of the group. In all his actions and attitudes the 
child of kindergarten age gives evidence of the dawning of a 
group consciousness, of a reaching out after companionship not 
simply for amusement but as a means of extending the range of 
his own personality. Vaguely but surely he is coming to see tiiat 
“we” is an expression that carries more weight in the world of 
affairs than “I” can ever hope for. 

MOTOR ACTIVITIES DURING MIDDLE CHILDHOOD 

Tlie delight in motor activity so characteristic of early child- 
hood shows little sign of abating during the early part of this 
period. As age advances, however, differences between children 
become increasingly apparent. These differences are shown in 
many ways. Some chiiiren retain the clumsiness of very early 
childhood. They balance badly, and when they attempt to emu- 
late the achievements of others in such matters as climbing, jump- 
ing, or doing “stunts," they are particularly prone to accident. 
As a result they may lose interest in motor skills and turn to more 
sedentary or less hazardous enterprises. Children also differ greatly 
in dexterity of hand. Even at an early age, some little girls learn 
to perform remarkable feats of needlework, and boys at the same 
age gain considerable skill with their jack-knives. But these cases 
are exceptional.® Upon the whole, manual dexterity of a kind that 

s That is, exceptional under modem methods of child rearing. That they 
can be acquired is shown by the remarkable examples of needlework found 
in some of the “samplers” that every litde girl was once required to make 
as a part of her early education. But that this skill was not acquired with 
ease w attested by practically all of the very old women whom I have 





FIG. 75.— MOTOR SKILLS OF PRE-ADOLESCENT CHILDREN 
Compare with Figures 47 and 98. 
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demands close coordination of hand and eye remains at a rather 
immature level until middle childhood is drawing to a close. 

This is preeminently a period of large-muscle activities. Skat- 
ing, swimming, diving, climbing ttees, walking fences, rowing, 
jumping rope, spinning tops, flying kites, and a host of other 
active games and sports occupy every free hour. Although many 
of these new skills are learned and enjoyed for their own sake, 
as a rule the skill itself is secondary to some game of which it is 
a part. Baseball, marbles, jackstones, and hop-scotch are examples 
of the many games of motor skill that first become highly popu- 
lar at these ages. 


INTELLECTUAL DEVELOPMENT 

Unlike the curve of growth in general bodily size. Figure 43, 
p. 234, shows that the growth curve of th^ brain does not change 
in form with relation to puberty. As far as we are able to deter- 
mine, the same thing is true of mental growth.* Although the 
extremely rapid mental development that was characteiistic of 
infancy and early childhood is already a thing of the past, intel- 
lectual growth continues at a rate that is still rapid enough for the 
annual gains to be easily perceptible throughout middle childhood. 

(As before, language provides one of the surest indications of 
the growing intelligence of the individual child as well as of 
intellectual differences between children. The relationship be- 
tween the size of a child’s vocabulary and his mental age is so 
high that with children from English-speaking homes who are 
not suffering from any marked defect of speech or of the senses, 
a good vocabulary test alone can serve as a rough measure of 
intelligence. As command of language is gained, the content of 

questioned about the matter. Although most of them report that they 
accepted their daily "stints" of sewing and knitting as a matter of course 
because all their companions had similar tasks they did not find them 
pleasant, and they report many tearful hours spent in taldng out irregular 
seams or “picking up" dropped stitches. 

'^The lack of relationship between the pubertal changes and intellectual 
development is clearly demonstrated in cases of precocious puberty. A 
fairly large number of children in whom physiological maturity of the sex 
organs was attained in early childhood have been studied. These children 
show marked acceleration m respect to growth in height and weight, but 
their intellectual development does not appear to be aimcted. 
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the child’s speech provides many further cues by which we are 
able to judge the level of his conceptual thinking, and his range 
of comprehension and information, as well as the' character of .his 
interests and many of his persomlity traits.' From now on, more 
and more of our understanding of and knowledge about children 
will be based upon information obtained from their speech. 

Before the age of five, the average child is rarely able to define 
words. He knows their meaning, but his thinking, as Piaget wo uld 
say, is s^l ^ncretic. He cannot distinguish the attributes of an 
object from the object itself, or at least he cannot do so spon- 
taneously. He can only say, “A chair is a chair,” or, if pressed, 
he may point to one and say, “That’s a chair.” But children of 
five Or spi:, after a few preliminary trials in order to give them the 
idea, can respond to a number of the simpler abstract relationships 
between words.. Given an action they can name the agent. That 
is, if asked, “’Wha^uns?” “What bums?” “What flies?” they will 
give appropriate answers. They can also name easy word oppo- 
sites such as “yes-:cno”; “litde— big”; “hot— cold.” Giving defini- 
tions, giving word opposites, naming the agent of an action, and 
similar tasks all throw much light on the development of abstract 
thinking and so are often used as parts of intelligence tests. 

The amount and kind of information possessed by children at 
the time of entering school is far less extensive and exact than 
most people suppose. Children chatter away so glibly on many 
topics that it is only when their actual knowledge is probed by 
means of careful questioning that the gaps in their information 
are revealed. One of the first persons to make an inquiry of this 
kind was G. Stanley Hall. In an article published in 1891 ” he pre- 
sented the results of a study in which five-year-old children were 
asked a number of specific questions such as the origin of various 
articles of food and clothing, the use of certain household articles, 
and simple facts of local geography. His results showed that 
children on entering school are likely to be woefully ignorant 
of many things that their teachers frequently take it for granted 
that they know. More recently, Probst,“ working on the same 

'G. Stanley Hall, “The Contents of Children’s Minds on Entering 
School,” Fed. Sem., 1891, i: iJ9-i73' 

“Catheryn A. Probst, “A General Information Test for Kindergarten 
Children,” Child Dev., 1931, i: 8i-ioi. Also M.A. thesis on file in Uni- 
versity of Minnesota library. 
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problem with Minneapolis kindergarten children, found mucli 
the same thing to be true. In order to make sure that the hundred 
kindergarten children whom she studied constituted a fair sample 
of the Minneapolis population, she consulted the census figures 
to find what percentage of the adult males in the city belonged 
to each occupational class (see p. 286 f.). Then the occupations of 
the children’s fathers were ascertained, and enough children from 
each group were selected to match these percentages exactly. In 
each group the number of boys and girls was also kept equal. All 
the children were between five^ and a half .and..sbc . years old. 

Table III shows samples of the questions asked by Probst and 
the percentages of children who were able to answer them cor- 
rectly. In this table the column headed U shows the percentage 
of correct replies given by children whose fathers belonged to the 

TABLE m 

Sample Items from the Probst Test of General Information and Per- 
centage OP Correct Responses Made by Children op Different 
Soao-ECONOMic Status and by the Two Sexes 


Quertion 

Per Cent Correct 

U 

D 

B 

G 

Total 

How many eggs in a dozen? 

18 

6 

16 

8 

12 

Who was the first president? 

£8 

4 *' 

56 

54 

55 

Of what is snow made? 

80 

70 

78 

72 

75 

What did Cinderella lose at the ball? . , 

5 ° 

z 6 

40 

36 

38 

On what part of the violin do you play? 

5 * 

40 

54 

38 

46 

From what are little chickens hatched? 

74 

5 * 

66 

60 

63 

How many horns has a cow? 

84 

90 

8(5 

88 

87 

What is paper made from? ; 

3 * 

18 

a8 

%z 

iS 

What makes a sailboat go? 

60 

30 

58 

3 * 

45 

For what is baking-powder used? 

pz 

7(5 

86 

8z 

84. 


three upper groups of the occupational classification; L shows the 
corresponding percentage for the three lower groups; B gives 
the figures for the boys and G for the girls of all groups. The 
total percentage of correct answers is shown in the last column. 

The superiority of the more favored social classes in general 
information is shown very clearly, not only in these samples but 
In almost all of the 132 items making up the list. Also there is a 
tendency, not quite so marked but still very consistent, for the 
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boys to do better than the girls. The social difference is easily 
understood, but the sex difference is harder to explain. It is not 
a matter of “general intelligence’* of the kind measured by the 
ordinary “intelligence tests,” for such a test was tried, and it was 
found that the girls actually did a little better than the boys. 

It is interesting to know that wherever tests of general knowl- 
edge or information have been tried, all the way from kinder- 
garten to college, it has been almost the universal finding that 
boys and men ranlc superior to girls and women. We can only 
speculate as to the reasons for th& difference. Perhaps boys have 
more curiosity than girls. Perhaps, even at the age of five, they 
are allowed to run about and investigate things for themselves 
more freely than girls are permitted to do. Perhaps parents, with- 
out being clearly aware of their attitude, nevertheless feel that 
Johnny should be taught facts, since he will some day grow 
into a man whose success or failure in life will be affected by 
the amount of knowledge he acquires, but that a knowledge of 
facts will be of little service to Mary in her future job of catching 
a husband. And it is of course possible that the explanation is to 
be found in heredity: that is, there may be sex-linked genes which, 
while not actually giving knowledge, may nevertheless predispose 
one sex more than the other to go in search of it. Which of these 
explanations is right or whether the true reason must be further 
sought for, no one can say at present. But the difference exists 
wherever the experiment has been tried. They are as well marked 
among children and adults who, by other criteria, are ranked as 
intellectually brilliant as among those who are backward or of 
average intelligence. They appeared in Hall’s study made more 
than half a century ago, and there is no clear evidence that the 
picture is changing with the passage of time. Moreover, it appears 
from Terman’s study of mental masculinity and femininity (see 
pp. 485-488) that persons whose mental characteristics resemble 
those of the opposite sex show, on the average, a corresponding 
variation in both the amount and kind of general information 
they have at their command. “Masculine" women on the whole 
are better informed than their more “feminine” sisters; “feminine” 
men have a narrower range as well as a different kind of knowl- 
edge than those more like the generality of their sex. 

Before leaving the subject of the amount of information pos- 
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sessed by children, it may be well to point out that many of the 
unexpected and “ridiculous” things that children ’’ do and say 
arise from incomplete knowledge or understanding due to cbn- 



FIG. 76.— RELATIONSHIP OF THE SCORES EARNED BY 100 MINNEAPO- 
LIS KINDERGARTEN CHILDREN ON THE PROBST TEST OP GENERAL 
INFORZVtATION TO THE OCCUPATIONAL LEVEL OF THEIR FATHERS 
AND TO SEX 

The curve should be read as follovre: Ten per cent of the children whose 
fathers belonged to the lower half of die occupational classification made 
scores below 37; 20 per cent made scores below 46; 30 per cent below 54, 
etc. At every level of ability the children from the upper socio-economic 
levels do better than those from the lower half and the boys do better than 
the girls. (Drawn from data presented in “A General Information Test for 
Kindergarten Children," by Catheryn A. Probst, Child Dew., 1931, 2: 81-101.) 


fusion of a part of the stimulus with the whole. For example in 
Probst’s study such responses as the following were common: 

Butter is made by butterflies. 

Baking-powder is what ladies put on their faces. 

At the Ford plant they make potatoes and com. 

^ Adults do the same things under similar circumstances. Social blunders, 
such as drinkingffrom a finger-bowl are often responses to a familiar aspect 
of a complex situation. 
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The sources of confusion here are obvious, but in actual life 
the^ are not always so clear. Here is a story of an actual episode 
that illustrates how lack of understanding of the basic principles 
involved sometimes leads to behavior that to the adult may seem 
incomprehensible or even very “naughty” when, as a matter of 
fact the child was doing his best to conform. 

Two small boys, aged respectively five and six years, had been 
brought up in a rather secluded rural district with relatively few 
social contacts outside their immediate family. One summer an 
aunt visited the farm for a few days and on a hot afternoon 
offered to take the boys for a swim. The children were highlv 
delighted at the prospect, but their mpther, a woman with strict 
Pm'itanical ideas, demm'red on the ground that the boys had no 
bathing suits. The aunt pointed out that it would make no par- 
ticular difference, since the lake to which they planned to go 
was not visible from any house or highway. Nevertheless the 
mother still hesitated. Finally she turned to the boys and said, 
“I’m sorry but I don’t think it would do. I think you boys are 
getting too big to dress and undress before Aunt G.” At this 
point the aunt once more intervened, this time with a compromise 
proposal. Some old overalls or a couple of worn suits of under- 
wear would do exactly as well as formal bathing suits. To this the 
mother agreed, and in a few minutes the expedition set off, each 
lad carrying a small bundle.® On arriving at the lake shore the 
boys made a great ceremony about their preparations. Bush after 
bush was examined until at last one sufficiently dense to meet 
their requirements as a dressing-room was selected. Repeatedly 
the aunt was warned not to look or approach the bush. Her 
surprise and bewilderment were accordingly great when, after a 
few minutes, both boys dashed from their shelter and made for 
the lake in a state of complete and unembarrassed nudity. How- 
ever, she was wise enough to ask no questions. After the swim 
the boys once more retreated to their bush, repeating their in- 
junctions that the aunt must keep at a distance. The mystery 
was explained on the way home when the older of the two, with 
obvious pride in his handling of the situation remarked,. “There, 
that was all right wasn’t it? You didn’t see us dress- or undress at 
all, did you?” 

s Later found to contain a supply of apples and doughnuts! 
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The person who lacks all information on a subject usually 
betrays his ignorance at the outset and so is less likely to be ipis- 
judged. The one with just a little information, particularly if he 
does not know his own limitations, is likely to act on that infor- 
mation with as much apparent a^urance, as much evidence of 
intent, as the one who is fully informed. Because the period of 
middle childhood is a time when really adequate information 
about the, social and ethical concomitants of many of the affairs 
of everyday life is likely to be lacking, while partial associations, 
incomplete meanings, have been built up in large numbers, mis- 
understanding of child behavior is very common, especially 
among patents and teachers. Had the mother of the two boys 
leamed of their solution of the problem of the bathing suits, she 
would almost certainly have felt that they had been highly dis- 
obedient, Their failure to adhere to the spirit as well as to die 
letter of her instructions would, to her, have been the important 
thing, and it is not unlikely that she would have imputed some 
degree of sexual wrong-doing to their behavior. Instead she should 
have regarded it merely as a not unintelligent attempt to conform 
to their limited understanding of the peculiar social demands 
necessitated by their “getting big” in a way that to them seemed 
just as good or even better than that laid down by the mother. 

THE INTELLECTUAL FACTOR IN CHILDREN’S 

drawings 

Primitive man used picture-writing as a means of expressing 
his thoughts. Modern children draw" for much the same reason. 
They do not, to be sure, make much use of drawing in order to 
communicate with each other as certain primitive tribes are said 
to have done, but this is easily understood, since long before a 
child is able to write for himself he knows what writing is and 
understands its purpose. To the young child, drawing is more 
nearly akin to talking to himself than to talking to others. It is a 
way of dramatizing his ideas through making them visible. In 
this sense it is a language. 

Children draw what diey know rather than what they see. The 
truth of this oft-quoted statement has been recognized for decades. 
.The little child does not care whether or not his pictures are 
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beautiful, but he wants them to tell what he has in mind. Details 
do not trouble him; he goes straight for what is to him the main 
fact. So if he wants to draw a man with trousers on, he draws the 
man first and adds the trousers afterward. TTie fact that the legs 
show through the trousers does not trouble him a bit. The man 
is there, so are his trousers, and who could ask for anything more 
complete? If he wants to draw a little girl picking flowers in a 
field he first draws the girl, then the flowers, then, in order to 
connect the two, he extends one of her arms down to the flowers 
at her feet in happy disregard of the laws of anatomy. Armholes 
may seem to be the most important parts of a coat when one is 
just learning to find his way into them without help, so it is not 
uncommon to find the armholes drawn with care on a figure 
that is otherwise completely nude except perhaps for a hat, which 
as every one should know is a far more important part of the 
drawing than is the hair, for hair stays on with no trouble whereas 
a hat must be looked after. At the age of five, approximately 35 
per cent of children’s drawings of the human figure include the 
hat, but only .13 per cent show the hair. At the age of eight the 
percentages have increased to 72 and 45, but baldness is stifl more 
common than hatlessness. 

The changes in children’s drawings that take place from age 
to age as well as many of the differences between the drawings 
of children of the same age have been shown to be far more 
closely related to general intelligence than to special artistic talent 
in children under the age of ten or eleven years. Older and 
brighter children less often omit essential parts of a drawing; 
they show a better sense of proportion; their ideas of the relation- 
ship of different parts of a drawing to each other are more 
definite. Children of four or five in attempting to draw the human 
figure malce all sorts of amusing errors in assembling the dif- 
ferent parts. Arms are frequently attached to the head or to the 
legs, even when the trunk is shown. Legs also are often attached 
to the head. This is the most logical place to put them if the 
tr unk is omitted, but even when the trunk is added, backward 
children often continue to attach the legs to the head on either 
side of the trunk, which is then suspended between them. Some- 
times the legs are attached to the arms or even to the brim of 
the hat. 
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Figure 77 shows drawings by bright, average, and dull kinder- 
garten children. For comparison. Figure 78 shows drawings of 
bright, average, and dull children of eight years. Although the 
drawings by five-year-olds are on the average inferior to those 
of the eight-year-olds, this is not true in every case. In die present 
case, the bright five-year-old does distinctly better than the back- 
ward child of eight and almost as well as the average child of 
that age.® 



FIG. 77.— DRAWINGS OF A MAN BY BRIGHT, AVERAGE, AND DULL 
KINDERGARTEN CHILDREN 

(From Measurement of Intelligence by Drawings, by Florence L. Good- 
enough. Courtesy of World Book Co.) 

The drawings of bright children are not always or necessarily 
more artistic than those of backward children, but they excel in 
such matters as the number of itenw sh own, the correctness with 
which the parts have been a^mbled, die relative propordpgs of 
the . different parts, and in the control of eye and hand move- 
ments as shown by the regularity of the lines irnd the smoothness 
of their joinings, 

Examples of the queer errors often made in children’s drawings 
of the human figure are shown in Figure 79. The fact that bizarre 
characteristics of this kind are so much more frequent in the 
drawings of the mentally retarded than in those made by normal 
children leads us to examine their nature and origin more closely. 
When this is done we note that in the great majority of cases the 

•Florence L. Goodenough, The Measurement of Intelligence by Draw- 
fOgj.(Yonkers-oii-Hudson, N. Y., World Book Co., 1916). 
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peculiarities can be traced to a kind of mental non-adaptability, 
to residual features carried over from earlier drawings schemes 
without adjustment to the new pattern. For example, before the 
age of eight or nine years, most children draw the human figure in 



FIG. 78.— DRAWINGS BY BRIGHT, AVERAGE, AND DULL EIGHT-YEAR-OLDS 

(From Measurement of Intelligence by Drtnomgs, by Florence L. Good- 
enough. Courtesy World Book Co.) 

full face, after which the majority shift to a profile view as their 
preferred style. In three of the four drawings shown in Figure 79, 
some of the parts of the full-face drawing have been continued, 
along with these appropriate to the profile position. Although 
normal children as well as bacltward ones sometimes make errors 
of this kind, they are usually corrected after a few trials. Feeble- 
minded children often carry along such peculiarities for years 
with no apparent awareness of the discrepancies. This fact is of 
some importance in relation to Lewin’s theory, described on 
pp. 638-641, of the “mental rigidity” of the feeble-minded. 

The methods employed for measuring the intelligence of ele- 
mentary school children are much the same as those for .younger 
children that were described in the last chapter. The chief dif- 
ference consists in the supplementation of the individual tests by 
group tests that can be administered to an entire class of children 
at one time. Group tests have the further advantage that because 
the instructions for giving and scoring the tests are simple and 
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highly formalized, the ordinary classroom teacher is able to 
handle them. They are less dependable than individual tests but 
serve well enough for purposes of general classification. They 
should always be verified by individual testing when important 
decisions are involved or when there is marked discrepancy be- 
tween the results of the group test and other indications of a 
child’s ability. 

The following are illustrations of the kind of items used in 
may of the standardized group tests. 

Woan Opposites 

Instructions: If the two words given below mean the same or nearly 
the same, draw a circle around the letter S. If they are opposite or 
nearly opposite in meaning, draw a circle around the letter O. 

Examples: Slow— fast S (Oj 

Large— big Co) 

Now try these. Work as fast as you can. 

I. Little— small S O ab. Tidy— neat S O 

1. Open— shut S O 21. Damp— moist S O 

General information 

Instructions: Draw a line under the one word that makes each 
^tement true, as in the following examples. 

' The number of cents in a dime is— 5, 10, 15, 25. 

The color of a ripe lemon is— blue, red, yellow, pink. 

X. The number of eggs in a half dozen is— 6, 10, 12, zo. 

2. A. bird with a reddish breast is the-sparrow, crow, wren, robin. 

For children in the primary grades whose reading ability is 
limited, for deaf children, and for use in schools where many of 
the children come from homes where a foreign language is spoken, 
tests like those shown in Figure 80 which make little demand 
upon verbal ability arc often preferred. Instructions are commonly 
given by pantomime in which the printed sample exercises and the 
correct responses are reproduced on the blackboard by the 
examiner.^® 

“The first extensive use of group tests dates back to the World War 
of 1914-18. After America entered the war, more than a million soldiers 
were g^ven tests especially developed for that purpose by a group of psy- 
chologists under the chairmanship of R. M. Yerkes. 




FIG. 79. — SOME ODDITIES IK CHILDREN’S DRAWINGS 

Errors of this Idnd are especially frequent in the drawings of backward 
and feeble-minded children. (From Measurement of Imelligence by Draw- 
ings by Florence L. Goodenough. Courtesy World Book Co.) 
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Although the number of separate items in a group test may 
be considerably greater than is usually found in an individual test 
of the Binet type, the variation in kind of task is commonly much 
smaller. A typical group test for elementary school children may 
include from four to eight “subtests.” Each subtest is made up 
of ten to forty items of the same general kind, such as word- 
opposites, vocabulary, information, analogies, arithmetic reason- 
ing, and so on. This plan has the merit of making for quick and 
easy administration because a smaller proportion of the testing 
time is required for giving instructions, but there is greater danger 
that the tasks used may be non-representative of the total pattern 
of abilities of a particular child. Either his talents or his defects 
may be disproportionately emphasized, with correspondingly dis- 
torted results. Another defect of many, though not all, of the 
group tests in common use is that in the process of standardizing 
the test to secure age norms, the authors have been more con- 
cerned about the number of cases used to compute the averages 
than about the representativeness of the sample. As a consequence, 
the mental age standards of one test may differ from those of 
another by as much as a full mental year or even more.^^ 

THE PERSONAL-SOCIAL GOALS OF THE 
ELEMENTARY SCHOOL CHILD 

■ Children of preschool age are not highly competitive. Not until 
around the age of five does the average child show much interest 
in comparing his own performance with that of other members 
of his group or strive to outdo his fellows for more than brief 
and spasmodic occasions. Little children run in company with 
each other, but they do not run races; they contend with each 
other for the possession of a toy but rarely for the sake of mastery. 
The four-year-old who, aping his dders, shouts joyfully, “I beat 
himl” frequently shows by his behavior that he has no. real com- 
prehension of the meaning of the term. Even the child leader de- 
scribed in an earlier chapter does not, at first, appear to be aware 
of or to derive special pleasure from his ascendant position. He 
manipulates his social world in order to effect his designs. Usually 

upanl V, Sangren, “The Comparative Validity of Primary Intelligence 
Tests, J, App. Fsycbol^ 1929, 13: 394-412. 



In each bne cross out the picture that does not belong there as in the 
two examples shown. 




The large figure at the left in each Ime can be built up from the four 
small figures to the right of it. In the first two examples, lines have been 
drawn to show how this is done. Complete the others m the same way. 


W ^ 

FIG. 8o.— EXAMPLES OF NON-VERBAL GROUP TESTS 







41 2 DEVELOPMENTAL PSYCHOLOGY 

he is quite ready to yield his position temporarily to some one 
else whose plans chance to appeal to him. For the child of pre- 
school age, social dominance is not an end in itself but only a 
means toward an end. 

But at about the time of school entrance the picture changes. 
Now the five-year-old begins to compare his possessions with 
those of his mates. At first the comparisons are direct and con- 
crete. “My dress is the nicest in the whole room,” said one of the 
kindergarten children studied by Wolf.^® And this was satisfac- 
tion enough for her; she showed little desire to excel in other 
respects. Later on, children become able to differentiate between 
persons or objects and their attributes. They can tell what char- 
acteristics they value in others, what things they like and what 
they dislike. They can make comparisons that have more than 
immediate reference. They can set goals for themselves and recog- 
nize when and by how much they fall short of achieving them. 
They are beginning to develop scales of values that include more 
than two categories. They recognize the ameliorating factors of 
circumstances and motives. An unintentional offense is judged 
less harshly. “Did he mean to do it?” is heard with increasing 
frequency as we pass up the age-scale, and the answer to this 
question determines to an ever-increasing extent the appraisal of 
the action in question. Motives, goals, intentions— all Ae hidden 
forces that lie back of behavior— become real facts to the child 
long before he has reached the age of twelve. 

Even before entering school, children respond to praise or 
reproof. But at the early ages the social incentive alone is less 
dependable. As a rule it must be reinforced at frequent intervals 
,by reward or punishment of a more concrete nature. The reward 
may be nothing more than a caress; the punishment may be 
equally slight, but with the majority of young children the purely 
verbal type of motivation soon loses its effectiveness. 

With the emergence of the competitive spirit, the influence of 
the group upon diild behavior becomes far more apparent. From 
this time on one can note a clear distinction between the child’s 

Theta Holmes Wolf, The Effect of Praise and Competition on the 
Persisting Behavior of Kindergarten Children, University of Minnesota 
Institute of Child Welfare Monograph Series, No. 15 (Minneapolis, Uni- 
versity of Minnesota Press, 1938), pp. x -f 138. 
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behavior toward his mates and his attitude toward adults. He 
senses more clearly the distinction between the generations. These 
are his kind. With them he must compete. By them he will be 
judged. So as he grows older the influence of his companions 
steadily increases; while the influence of adults becomes relatively 
weaker. 

Figure 81 shows the relative effect of two kinds of social in- 
centive upon the length of time five-year-old children would 
voluntarily continue to persist in a given activity.^" In the first 
situation, the only incentive was the interest afforded by the 
activity itself. In the second a familiar adult was present who 
praised his performance at frequent intervals. In the third situa- 
tion each child worked in competition with three of his class- 
mates. In order to make sure that the differences obtained were 
not due to the particular kind of task set rather than to the in- 
centive used, the experiment was repeated four times witii each 
child, using a different kind of task or “game,” as the children 
called it, on each occasion. The tasks included inserting small 
pins with colored heads into a peg-board, crossing out all die pic- 
tures of dolls on a series of mimeographed sheets, dropping mar- 
bles into a slot, and throwing colored rubber rings over posts 
attached to the backs of animals on a moving “merry-go-round.” 
Every child performed every task three times, once under each 
of the three kinds of incentive previously described.^ In each 
case so much material was provided that even the most persistent 
worker never exhausted his supply. Although it is evident that 
competition was on the average by far the most effective of the 
incentives used, examination of the records pf individual chil- 
dren showed that this was not true of all. Several children (gen- 
erally speaking, these were the younger and less mature members 
of the group) gave little indication of a competitive attitude in 
any of the activities that were tried. The following brief sum- 
maries of two of the case reports presented by Wolf will illus- 
trate. 

“ Theta Holmes Wolf, “The Persisting Behavior of Kinderganen Chil- 
dren,” op, cit. 

“A fifth task, building a very complicated "Tinker Toy” model, was 
also used. The results obtained from this task will be mentioned elsewhere, 
since the principle involved proved to be quite different from that in the 
other four instances. 
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Figure 82 shows the results obtained for each of the four tasks 
by G.D., a little girl four years and ten months of age with an 
IQ of 100, Of this child Wolf says: ^ 

G.D. is a very pretty child, very proud of her appearance and 
apparently overpetted and spoiled by her parents and other adults 
who have lived m her home from time to time. . . . Neither at home 
nor at school will she work hard at any difScuIt task. At home, at 
any rate, she can get praise and attention without doing this. The only 
evidence of a competitive attitude that G.D. showed during the entire 
experiment was when she once asked, “Who’s got the prettiest dress 
on?” looking very. pleased as she smoothed out her own dainty little 
dress. ... It is significant to note that although in the experimental 
situation, praise was the most effective of the motivating conditions 
used, in no instance did it bring about a large gain over the “no- 
incentive” performance. . . - We may conclude either that G.D. did 
not understand competition or that she received so much praise at 
home that she was not constrained by a “need” to stay at a task that 
was not agreeable to her. 

B.E., a boy of five years, ten months with IQ of 117, shows 
a very different reaction to the incentives used. For this child 
praise, at least from the particular adult who conducted the ex- 
periment,'* had relatively little effect upon his performance, but 
he displayed a highly competitive attitude when working with 
other children. (See Figure 83.) Perhaps the most interesting 
feature of B.E.’s performance, however, is the marked contrast 
in his performance on the “merry-go-round” with that on the 
peg-board, which, in his case, was given about a month later. 
In spite of obvious fatigue he stuck to the “merry-go-round” for 
a fuU hour, outstaying his nearest competitor by two minutes. 
Toward the end of the hour, when all the others except one child 
had given up, in an apparent attempt to bolster up his own reso- 
lution B.E. remarked to the experimenter, “I am staying because 
it is fun. Other children might not stay so long.” It is noteworthy 
that the satisfaction derived from this one complete victory 

Op. pit., p. 81. 

Id Wolf points out that praise from some other person, possibly his 
kindergarten teacher, of whom he was very fond, might have produced 
different results and presents some evidence in support of this suggestion. 
Again the ^tremely specific nature of social interaction appears. Praise 
from A is not the same thing as praise from fi; competition gains or loses 
in strength accordii^ to tbe interpersonal relationsnips among the com- 
peting individuals. 
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apparently carried over to subsequent occasions. Although he 
usually stuck to the taslc longer when motivated by competition 
than under either of the other two conditions, never again did 
B.E. hold out until all the other children had given up. A month 



FIG 81.— MEDIAN TIME IN MINtlTES FOR FOUR TASKS UNDER EACH OF 
THREE KINDS OF INCENTIVE 
(After Wolf.) 



FIG. 82.— PERFORMANCE OF G.D. IN F 0 t 3 r TEST SITUATIONS 

(Reproduced by permission of the autlior and the publisher from The 
Effect of Prake am Competition on the Perskting Behavior of Kinder- 
garten Children, by Theta Holmes Wolf. University of Minnesota Press.) 

later, when competing with the peg-boards, he was the second 
child to leave, and as he did so he remarked to one of the other 
boys, “I don’t care if you do get your name at the top. I got mine 
at the top before.” Here we see the working of a principle not 
unlike that noted in the case of G.D. Just as the latter’s drive to 
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excel was so thoroughly satiated by the attention paid her at 
home and elsewhere that she did not feel the need to demon- 
strate her superiority in ways that might involve special effort, 
so B.E.’s one heroic effort with its resultant success brought 
enough satisfaction to suffice him for at least a month. Like the 
rat who has just eaten to satisfaction, he no longer felt the need 
to strive mightily against fatigue and boredom to reach a goal 
that from his point of view was already won. The verbal re- 
minder, “I got mine at the top before” was quite sufficient. 

V^HE LEVEL OF ASPIRATION 

The goals that each person sets for himself are often said to 
indicate his level of aspiration. These goals vary both qualitatively 
and quantitatively according to the units of measurement by 
which the individual judges his own achievement. One person 
merely aspires to beat some particular competitor; he is satisfied 
with having accomplished this end no matter how many others 
may outdistance him. Another sets out to reach a certain £oint 
at a given time. He measures his progress in terms 1o?‘^at he 
doK himself; his aspiration has no special reference to other per- 
sons. For another, the goal is marked neither by direct compari- 
son with the accomplishments of other people nor by his own 
progress as such. It is a matter of reputation. For him the thing 
that chiefly matters is the opinion of other people, their praise 
or their blame, their admiration or scorn. Both children and adults 
differ greatly in respect to the units by which they gauge their 
own achievement and with the degree of accomplishment to 
which they aspire. Some “hitch their wagons to the stars”; others 
are satisfied with a very low level. 

Consider the academic aspirations of the college students whom 
you know. Some measure their achievement by' 'ffiat‘ of 
students, either p^jgular indmduals of groups. Thw are satis-^ 
fieH'ir their grade is as high or higherjthari’ Bill SmitliVorlFit 
exceeds the class average. Others use a different'system orfneas- 

Visitors to the kindergarten were likely to pay special attention to 
G. D. because of her personal beauty and attractive clothing. Even though 
the regulations for visitors did not permit speaking to or about the children 
while m the room, it was obvious from G.D.’s behavior that she was well 
aware that she was receiving the lion’s share of their glances and smiles. 
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FIG. 83.— PERFORMANCE OF B.E. IN FOUR TEST SITUATIONS 

(Reproduced by permission of the author and the publisher from The 
Effect of IPraise and Competition on the Persisting Behavior of Kinder- 
garten Cbildrerif by Theta Holmes Wolf. University of Minnesota Press.) 
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urement. They Kpire to “pass the course” or, at a higher level, 
to get an “A,” or perhaps a “B.” Others— unfortunately too few— 
are activated chiefly by a desire- for knowledge. They measure 
their achievement in terms of its contribution to their intellectual 
and cultural development or perhaps in terms of the particularized 
skills and knowledge required for their chosen profession. 

Probably no one’s aspirations are measured in the same terms 
pt maintain the same level in all areas of activity. Peter works 
hard to keep at the head of his class in arithmetic but is little 
disturbed by the fact that liis handwriting is poor. Mr. Brown 
has held the same position in the office for twenty years and is 
content in the knowledge that his work is satisfactory and his 
salary sufficient to maintain his family and himself. Wliat he wants 
is tb improve his golf score. His wife’s great ambition is tp be 
elected president of the local women’s club. That her family fre- 
quently has to get along with makeshift dinners and unmade beds 
seems to her of as little consequence as the fact that she herself 
mtift spend long hours cultivating the friendship of influential 
wopien whom she dislikes. Mrs. Peters, who lives across the 
street, cannot understand this. It is her boast that her house is 
alufays in order to receive guests. Woe to the luckless child who 
forgets to wipe his feet before venturing upon her spotless floors 
or to her husband if he carelessly drops his newspaper where he 
hafipens to be sitting instead of folding it neatly and phtting it 
in the rack! 

Just as with all other attributes of behavior, the effect of the 
level of aspiration “ held by a child or adult is circular. Not only 
does it initiate responses of varying strength but the degree to 
which it is attained tends to lessen or to intensify efforts along 
similar l ines, or, sometimes, the dir ection of effort m ay shift to 
some other field of endeavor. Tliis is well illu strated by Wolf’s 
fif th situation wnicn involv ed the attempt to copy a work ing 
mo del of a windm ill, a steam-shovel or a derrick from “T inker 

IB The level of aspiration cannot, of course, be judged wholly in objec- 
tive tetms. It must always be evaluated in terms of the difference between 
the height to which the petson aspires and his previous accomplishment. Par- 
ticularly among children whose understanding is limited, further account 
most be taken -of what the child conceives the projected accomplishment 
to be, whether or not he knows its requirements, and its rewards. 
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Toys. ” Th e models wer e por pi 
As a matter of fa ct many of their 
wi Si tantalizingly little effort by t 

At the initial presentation the Tinker Toy models aroused by 
far the greatest interest of all the tasks used. Practically all of the 
children "were at first very confident of their ability to reproduce 
the examiner’s model which had been set up beforehand and 
left where they could use it as a copy. Actually, however, the 
models had been intentionally made too difficult for even the most 
skillful child to complete. It was found that under these circum- 
stances the external incentive— praise or competition — was of rela- 
tive ly~fittLe' significance m compariso n wtth two other factors, 
(a) t he strength of the chi ld’s appare nt interest in the task and 
his e xpressed confidenc e in his d)ility to succee 3 "TOth it which 
we may regardT as the 'B est a vai lable wHStoe oF fuF^evel of 
aspiration” and (Z))~tiie number of his previous failures. Regard- 
less of the type of Incentive used, it was found that the length 
of time a child would voluntarily persist in his attempts to build 
the model was greatest on the first trial, decreasing materially on 
the second, while on the third occasion many children gave up 
after relatively little efiPort. 

Figure 84 shows the results obtained for B.A., a boy of six 
years with IQ of nd whose initial interest in the task was un- 
usually great and who came nearer to attaining complete success 
than any other child in the group. 

Wolf makes the following comment on this child’s reactions: 

It was evident that B.A.’s level of aspiration for the first two per- 
formances was very high. He was “set” to make a complete copy of 
the model. He handled his work with considerable ability and in the 
first model, when he was working alone, he completed everything 
except the proper placing of the pulley belts. Once he called to the 
experimenter in a high voice, “Miss H., I’ve got into quite a problem,” 
but he kept at the task assiduously when told that he must work by 
himself. ... In the next, the competitive situation, he worked fifteen 
minutes longer than Ws nearest competitor but left the task before 

type of buil(fing material consisting largely of wooden pins and 
spools with holes drilled in them from which models of various objects can 
be assembled. To make the models used in this experiment, a system of belts 
and puUe}^ was included so that the completed models could be “worked” 
by hand. A different model was used in each of the three situations.^ 

Apparently the chief motivating factor here was not competition but 


jsely selected to appear ea sy. 
elenients could be con structed 
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FIG. 84.— PERFORM- 
ANCE OF B.A. WITH 
TINKER TOY IN THREE 
TEST SITUATIONS 


he had worked as long as before. On the third 
occasion he ^yed just long enough to put sue 
pieces together, although praise had been an 
effective Incentive in the case of the other 
four tasks. 

The case of B.A. raises an interesting 
question of widespread import in human 
behavior. What constitutes failure? Looked 
at from the standpoint of objective accom- 
plishment, B.A.’s performances on both 
the first and the second trials were the best 
in the entire group. But the loss in both 
accomplishment and effort from the first 
to the third performance was also 
greater than for any other child in 
the group. Although the majority of the 
children showed a tendency similar to that 
of B.A., the average difference in “per- 
sisting time” from initial to final perform- 
ance was much smaller, and there were a 
few cases in which no relation whatever to 
order of presentation appeared. G.D., the 
little girl previously described, is an ex- 
ample. The “persistence times” for G.D. 
are as follows: first presentation, no incen- 
tive, 1.2 minutes-, second presentation, 
competition, 3.2 minutes; third presenta- 
tion, praise, 5.5 minutes. It is clear that 


(Reproduced by per- there is no cumulative effect of “failure” 
miaion of author jn this case. In no situation, Wolf states. 
The * Effff “ situation did 

and Competition on the she give any evidence of intending to 
Persisting Behavior of finish the model. 

Kindergarten Children, ; — 

by Theta Holmes Wolf, the child’s own aspitatiou to complete the task. 
University of Minne- Had competition been the goal, it seems unlikely 
sota Press.) that he would have remained so much longer 

than was necessary, inasmuch as it was carefully 
explained at the beginRing of each competitive situation that the child who 
worked for the longest tune would be the one to get his name and photo- 
graph at the top of the list. Note here the comments of B.E., previously 
reported. 
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Psychologically speaking, then, failure cannot be measured in 
terms of overt performance. G.D. did not really fail, although 
her actual accomplishment was negligible in quality and quaptity. 
Her only effort was directed toward securing praise from the 
experimenter and even that aspiration was not sufficiently strong 
to induce her to go to much trouble to secure it. B.A. did fail, 
in spite of his superior performance. As a matter of fact his 
psychological failure was the greater because he came so near to 
reaching his goal. Do we not all of us regret more keenly the prize 
that we barely fail to win? Success or failure can be defined only 
in relation to one’s own aspiration. The emotional significance of 
either success or failure for the individual is likely to bear a direct 
relationship to the amount of effort voluntarily expended toward 
achieving it. A success too easily won is not likely to bring the 
same degree of satisfaction or to have as much effect upon later 
accomplishment as one achieved after long struggle. The “wound- 
ing” effect of failure is greatest when supreme effort has been put 
forth to no avail. 

Inasmuch as social approval is a goal to which most of us 
aspire, though in varying degrees, and since disapproval is some- 
thing that most of us seek to avoid, it is not surprismg to find that 
both praise and reproof have generally been found to lead to 
increased effort on the part of children. In the greater number 
of the experiments on this topic, verbal incentives have been used 
but once. Children are first tested as to their performance of a 
task with no special incentive, after which one-half of the group 
is praised, the other half reproved for the quality of their work. 
On the following day the task is repeated. The second perform- 
ance of the praised group is then compared with that of the 
reproved group and with that of other children who have merely 
been given a second test with no further incentive used. As a 
rule the results have indicated tltat either praise or reproof is 
followed by a somewhat better performance than that when there 
is neither, but the difference between the results under the two 
kinds of incentives is negligible and varies from child to child. 
Hurlock,®’- however, has called attention to an important factor 
which most of the studies have failed to reveal because they were 

21 Elizabeth B. Hiirlock, “An Evaluation of &rtain Incentives Used in 
School Work,” /. Educ. Psychol, 1925, itf: i 45 -iS 9 ' 



422 DEVELOPMENTAL PSYCHOLOGY 

not carried far enough. Although a single instance of praise or 
reproof does not clearly differentiate the relative value of the 
two incentives, since the average improvement has usually proved 
to be about equally great in both instances, continued adminis- 
tration of either produces very different results. In Hurlock’s 
experiment, a group of elementary school children were given 
arithmetic tests for five successive days. On each of the last four 
days they were praised for their work on the preceding day. 
These children continued to gain in score throughout the course 
of the experiment. A second group who were reproved accorcEng 
to the same plan, gained about as much as the praised group on 
the first occasion after the reproof had been administered but 
lost steadily thereafter. A third group who were given tlie tests 
for five days with no comment at all gained a little (but not 
much) on the first day of retest and thereafter lost. 

This experiment may throw some further light upon the fact 
that the relative effect of negative and positive incentives appears 
to vary with the individual, for the life experience of any child 
extends back far beyond the classroom experiment. The child 
who has been continually reproved is more easily discouraged. 
He no longer sets as high a goal for himself because he despairs 
of being able to reach it. Strong effort no longer seems worth 
while. 

One further point. Since this is a social world, the direction 
and intensity of the aspirations of one person have a strong effect 
UDon those of his associates. People may be stimulated to greater 
accomplishment, either through the desire to surpass another’s 
achievement (for competition is actually a state in which the level 
of aspiration is fixed by the accomplishment of other persons) or 
merely by the power of social suggestion and the influence of 
prestige. If the accomplishments of another are obviously beyond 
their own powers, some persons drop out before beginning tlie 
race. Sometimes people become so irritated when another’s ambi- 
tions impinge upon their own desires or personal comfort that 
their emotional response spTeads over to the goal toward which 
theit neighbor is striving. We not infrequently hear remarks like 
the following: “I vowed long ago that I’d never make my chil- 
dren take piano lessons because I used to get so annoyed by hear- 
ing the woman who lived across the hall perpetually nag g in g at 
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her children about their practicing,” or “When I was a child my 
mother fussed so about my always keeping my room in order 
that, now I have a house of my own, I get a lot of satisfaction 
out of just leaving things around My rooms are always in a mess 
but I don’t care.” And in both these remarks, the effect of the 
social interaction between individuals is again apparent. For if 
the woman across the hall had been some one who was both liked 
and admired, the effect upon her neighbor would probably have 
been quite different. Instead of a negative reaction to piano prac- 
tice the latter might have developed a strong aspiration to give her 
children as much musical training as did the woman she admired 
In like manner, the orderly habits of the mother might have set 
a similar pattern for the aspirations of the daughter had their 
personal relations been different. 

Nothing is more important for the child’s future than the level 
and type of the goals he sets for himself. And because these goals 
are not clearly realized until after the crystallizing effect of verbal 
formulation has taken place and the distinction between the self 
and the not-self has become sufficiently advanced to give form 
and pattern to the child’s social attitudes, the period of middle 
childhood takes on special importance, for it is then that the child 
for the first time faces his future. 


‘'the QUESTION OF “PERSONALITY TYPEs” 



Pigeonholes are convenient. Classifications reduce multiplicity 
and thereby lessen confusion. Arrangement, to be useful, must 
start with a system of ordering the things to be arranged accord- 
ing to one or more of their attributes such as size, color, the pur- 
pose for which they are to be used or the orderJn which they 


All of us, whether we stop to think about it or not, are forced 
to do a certain amount of human classification. The very adjec- 
tives that we use in describing the people that we kno\y show 


t hat this is the case. We say, ‘Wi lliam is stubbor n, Peter is 
f riendly. Am os is reserved, Tohn is good-natured .” But some peo- 
ple have gone much further than this. They believe that certain 
kinds of personality traits are linked togetW into such definite 
patterns that by identifying the pattern or “type” to which a 
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person belongs it then becomes possible to describe most of the 
significant fea tures of his personditv . 

/ The idea itself is as old as science. It is found in the writings 
of Aristotle and in the philosophic discussions of the seventeenth 
century. In modem times, hardly a decade passes -svithout the 
evolution of a new system for classifying human “types." Some 
of these systems have been based entirely upon the individual’s 
behavior; others have included physique as well. Of the latter, 
^perhaps the best known is Krets chmer's systetiTof “constitut ional 
t ypes,” which includes three main groupings along with "ceffaih 
intermediate classes. The athletic type includes persons with broad 
shoulders and deep chese, ot general^ good proportions with 
rather long limbs. In personality they are alleged to be forceful 
and rather aggressive. The asthemc type includes persons with 
long legs, rather short trunk, and with narrow chest and shoulders, 
a long head with narrow face. These persons are alleged to be 
seclusive and withdrawing, inclined to be rather nervous and 
/high-strung. Kretschmer named his third type the py knic group . 
The pyknics have round heads and rounded bodl^long tranks 
and short arms and legs, narrow shoulders and broad hips. They 
are supposed to be easily stirred to emotional response, either 
laughter or tears, and to be fond of society. 

Of the more purely behavioristic classifications, that of the 
Swiss psychiatrist Jung, a pupil of Freud who later rejected much 
of Freud’s teaching, is best Imown. Jung’s attempt to divide man- 
kind into two general groups,^® the extroverts and the introverts 
has attracted enough popular as well as scientific attention to make 
the terms a part of the vocabulary of most educated persons. 
According to Jung’s descriptions, the extrovert is seen in the man 
of affairs, r ushing from one conference to another , prominent in 
loc al politic s, a m ember of clubs and lod ges, a committee man, a 
higli-power salesman ot ideas or of goods, better at getting things 
started than at seeing them through under difficulties. Then there 
is the “introvert.” The introvert is the man whose attention is 
more inwardly directed. He is interested in ideas, theories, philoso- 
phies. He is not gregarious, though he may have a few close 

The division was not supposed to be absolute. There would be a few 
inteimediate cases, but the great luajority of persons could, according to 
Jung, be classed under one heading or the other. 
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friends whom he finds intellectually stimulating. He would rather 
see things work than make them sell. But he is likely to brood 
over matters that the extrovert would soon forget in the press of 
new interests. He is sensitive to rebuff and because of his self- 
consciousness may imagine slighte where none were intended. 

Because people, whether they be children or adults, unques- 
tionably differ in characteristics of this kind and because the traits 
said to be characteristic of each type do “hang together” rather 
better than' those of many typologies that have been proposed, a 
number of devices for classifying individuals according to this 
scheme have been worked out. Some of these , are suitable for 
children; others have been designed for adolescents or adults. 
Regardless of the age of the subjects, similar results have' been 
obtained with each of these tests. People do not fall into two or 
more fairly well-separated groups as the typologists would lead 
us to expect. Instead, the form of the “extroversion-introversion” 
curve appears to be much like that of the distribution of general 
intelligence shown on p. 370. Although some fairly pronounced 
examples corresponding to the “types” are found, the great major- 
ity of people are neither introverts nor extroverts but fall midway 
between the two. Some of their characteristics resemble those of 
one type, some the other. Moreover it appears that most people 
behave in an introverted manner at some times and under some 
conditions; at other times or under different conditions they 
behave like extroverts. Jung seems to have been right to this 
extent. He has described certain patterns of behavior that have 
suflScient cohesion to warrant our speaking of introversion-extro- 
version as a continuous trait that is displayed by all persons in 
varying degrees (if we think of the comparative amount of time 
or number of occasions on which the behavior of that person 
could be classified under one category or the other) . But he was 
wrong in thinking that such a classification would result in put- 
ting the majority of people into one or the other of two distinct 
groups. In respect to introversion-extroversion, not consistency 
but inconsistency appears to be the rule for most persons. 

Thus we see that in more than two thousand years of attempts 

A trait may be defined as a continuous personality variable (or dimen- 
sion) with respect to which individuals may be measured with greater or 
less precision. 
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to group human, beings into behavioral types, little real progress 
has been' made. About all that has been gained is an increased 
realization of the complexities of human behavior and of the 
many factors by 'which it is influenced. 

y/^^RSON A LITY T RAITS 

-''^he_differmce_ between the terms personality trait and per- 
sonality type is not very clear-cut. Generally speaking, the second 
term implies a higher degree organizaj^n„B}an,,tIie .nmj:. It 
suggests the classification of individuals as the basic step from 
^-which the detailed description of their characteristics follows, 
^hile the 'vrotd trait refers to a specific and l imited aspect of 
_ fi Sy^ f niv^tudy of treats we proceed inductively t o a knowl- 
/^ge of the individual; from a classification by ty^s we arrive 
/ deductively at a knowledge of Ae individual . T. hose me" t he 
t^ieqtie^s.. But in the matter of ^pSs 'we'havB-seeh tliat t heory aiid 
^act fail to coincide. Let us continue our qu^,'”tKis~'time 'with 
refereno^to the theory of traits.?/ 

Not long ago it was rather generally supposed that s uch c har- 
■^acteristics as h onesty, codperativenes s, se clusivenes s, perseverance, 
and so on were rather stable qualities of the indivi du^; tK ^"fo r 
example, an honest person is hon es t in nearly all situations , that a 
resourceful person wiff show his resourcefulness under al most any 
cirg umstan ces, that a persiste nt pemon c^ Be depended upoiT to 
stick to almos t any kind of ta sk, and that an optii5|isF goes about 
wiustlin^n all weavers. But recent investigation'does not bear 
out this idea. It is true that both grown people and children show 
a good deal of cons istency in th eir conduct .frojpi gne time to 
another, if the situaSon remains about the same. Because we so 
often observe persons repeatedly under similar conditions we 
become impressed with this consistency and assume that they will 
behave in just the same way under all circumstances. The teacher 
who sees Jimmie and Johnnie only in the classroom and finds tltat 
Jimmie seizes every opportunity to copy his lessons from his 
neighbor while Johnnie’s eyes never wander from his own paper 
no matter how many chances for cheating are given him con- 
cludes, not unnaturally, that Jimmie is a 'wrptched litde cheat and 
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Johnnie is Ae soul of honesty. If questioned about their “per- 
s onality traits,” she will almost surely rate Johnnie high and 
Jimmie low on all aspects of honesty and trustworthiness. But she 
fails to take account of the fact that Johnnie has little need to 
cheat, fpr he is at the head of his class any>{;ay and doesn’t have 
to worry about promotion. Moreover it would be silly for him to 
copy from his neighbor when the chances are that his own answer 
is the right one. The situation for Jimmie is very different. Fie is 
on the verge of failure, and his father has promised him a “^ood 
licking” if he doesn’t bring home a better report card next tmic. 
The two boys differ in classroom conduct, to be sure, for Jimmie 
cheats and Jolinnie doesn’t. And there is a real difference in "per- 
sonality” besides, for Ji mmie feels t he n eed t o cheat and Johnnie 
dq^n’t. But are we s afe in assuming that Johnnie is consistently 
honest and Jimmie dishonest? i/' 

Let us follow them out to the playground. Now Jimmie, who 
is shaky on the multiplication table, who mixes up all the dates 
in his history lesson, and who spells sugar with an h is a "cracker- 
jack” when it comes to marbles, but Johnnie is all thumbs. If an 
opportunity for cheating comes will it be Jimmie or Johnnie who 
yields to the temptation? / 

A few years ago Hartshom e and May undertook to find out 
what the chances are that a child who is dishonest in one skuation 
will also be dishonest in others, or, in other wJfds, liow con- 
sistently the same kind of character or personality traits will show 
up in ^ kinds of surroundings and conditions. So they invented 
a large number of “tests’* of’deceit. In all there were thirty-two 
different kinds. The tests were given to more than 8,000 children 
from all ranks of society. Some of the tests were given to children 
as home work, some in their school classrooms, some at parties. 
Some of them were made to seem like school lessons; others took 
the form of games. But the tests were all alike in that an oppor- 
tunity for cheating or dishonesty of some kind was always given, 
and, although care was taken to keep the children from finding 
it out, some special device was always provided for finding out 
which children cheated and how much they cheated. 

Hartshome and M. A. May, Studies in Deceit (New York, Mae- 
mOlan Co., 1926). 
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For example, the chUdren were given an arithmetic test similar 
to those they were n^ed to having in school but too long and hard 
for any of them to finish wiAin the time allowed. When the time 
was up, the papers were collected and taken away and a duplicate 
of each was prepared by a clerk. At a later time the papers were 
given back together with an answer sheet, and each child' was 
told to score his own. Plenty of opportunity was allowed for 
changing the answers or for adding to the amount done. After- 
ward, "by comparing the corrected papers with the copies of the 
originals the amount of cheating done by each child could be 
determined. 

In other tests, athletic stunts such as measuring the strength 
of grip on a dynamometer or chinning a bar were used, and 
opportunity was given for faking a record. Others consisted of 
games that could easily be won by cheating, such as pinni ng th e 
tail on a donkey or seeing who could carry the most beans from 
one box to another in a given length of time by taking only one 
bean at a time. Cheating in this case consisted of taking more than 
•^ne bean. Tests that provided opportunity for stealing small sums 
of money with which the children were provided for use in 
working out problems in malting change and which was supposed 
to be returned at the end of the lesson were also tried out. So also 
were tests of lying either to avoid disapproval or to s ecure 
a ppr oval. 

When the same tests were tried twice on different occasions, 
but with other conditions remaining the same, it was found that 
the children behaved very simil arly fro m one trial to anoth er. 
Children who cheated at lessons the first time were likely to do it 
the secdncTtime; those who were honest the first time were honest 
the second time. There were some exceptions, of course^ but the 
generajjrendency toward consistency was fair^f marked - Likewise 
those who cheated on athletic cbntesti or who lied to secure 
approval behaved about the same way on repeated trials. But 
when the performances of the same children in .different situa- 
tions were compared, the results were very different. There was 
little, if any, greater likelihood that the child who consistently 
cheated in the classroom type of situation would fake an athletic 
record or cheat in games, or steal money than that the one whc 
was honest in classroom work would do so. Children who cheated 
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on their home work did not necessarily cheat at school. Lying 
and stealing showed only a small tendency to go together. All in 
all, the results of these experiments seem to show tliat conduct 
is decidedly specific, depending in each case upon the particular 
child and the particular situation. 

The same specificity of behavior was found when other so- 
caUed “traits” were studied in a variety of situations. Generosity 
was found to vary with the thing about which one is called upon 
^to be generous. Some people arc generous with their time, others 
with their money. Most of us find it quite easy to share the things 
we" care little about. Hartshome, May, and Mailer found that 
the children whom they studied were no more consistent in the 
kind of things they were willing to do for others than in the kind 
of situations under which they would be dishonest. This is not 
strange. Consider the following situation: 

Each child was given a pen cil box containing ten articles, a 
drii^ng cup, a pencil sharpener, a ruler, an eraser, a pen, a pen- 
holder, a double pencil, and three ordinary pencils. Then it was 
suggested that each one might give away a part of his kit to help 
make up kits for poor children who had none. They were scored 
according to the number and kind of articles they were willing 
to give away. 

Suppose, however, that Peter’s father had been out of work for 
two years and no one in the family had a cent to spend for any- 
thing beyond the barest necessities. For months Peter had longed 
for one of these pencil kits, but there seemed to be nd chance of 
his getting one. Across the aisle from Peter sat Billy, who was an 
only child of parents in comfortable financial circumstances, and 
who had a number of devoted aunts and uncles besides. The day 
before the kits were given out, Billy had had a birthday and re- 
ceived no less than four kits of this kind, most of them of better 
quality than the one he had just been given. If Billy gave away 
^ the articles in the new kit and Peter refused to part with anj^ 
can we be sure that Billy is the more generous of the two? 

But the rule that behavior depends on the circumstance rather 
than on the child is not an absolute one. In practically all their 
experiments, Hartshome and May found that although for the 

Hartshome M. A. May, and J. B. Mailer, Studies in Sendee md 
Self-Control (New York, Macmillan Co., 1929). 
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children who sometimes cheated there was little cpnsistency in 
behavior from one situation to another, there were so me who 
were consistently honest, who never cheated ho matter what the 
temptation nor how obvious the opportunity. This is a highly 
sigmHcant fact, for it indicates that socially desirable traits, once 
theyjia.yg„h£en estaWished, may become relatively stable. So we 
may justifiably say of an individual that he is honest or c oSper a- 
tiye or generous or truthful with some feeling of assurance^ that 
^lis subse«][uent behavior will bear out our statements. But this is 
' not true at the other end of the scale. It would appear as though 
the comment made by Hartshome and May that “ there are no 
such things as honest or di^onest children but onl y hone st or 
dishonest Mts; no such traits as coopemiyeness, s ervice , sdf- 
coinitrol, and so on, but only people who at times act coop era- 
tively, at ti mes perform sefvi^lfef others and at times exhibit 
sel f-contr ol,” might perhaps be qu alifie d. Concrete^, oF course, 
what they say is entirely correct; the same statement mighHbe 
made witlTrespect to all the other abstract nouns by which we 
describe the attributes of an individual. But it would appear that 
some people do set goals for themselves that make for a very 
high degree of stability of behavior in certain areas. In this sens e 
we may speak of Jionesty, trut hfulnes s, and so on as “c haracter 
•'''ttaiS^njecause some people display them consistently. B ut dis - 
fho nesty, untruthfulness, and similar forms of behavior are not 
^ “t raits’^because they are circumstantial rather than personalized 
rorms of response. Th ey are negative reactions, showing that the 
individual has failed to develop the positive side of his character. 
Resistance to temptation is a posjriye cha racterist ic, depe nding on 
thelisfalSishment , of definite attitudes toward the world an^tiie 
self. Not-cheating is a more mature form of behavior than cheat- 
ing because it is a response to a more highly organized incentive. 
It is a more stable, dependable form of reaction because it is a 
response to an attitude that has become relatively detached from 
the outside world and referred back to the self. I do not dieat 
because I do not cheat. The reasons for not cheating have become 
. organized within the self; they no longer have much reference to 
the outside world. But for the person in whom suapi'otganization 
has not taken place, the conditions are very diffe^nt. For him, 
cheating or not cheating depends upon circumsi^nces. He cheats 
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when he feels the need to cheat if he thinhs he can get away 
with it; he refrains from cheating when nothing is apparently 
to he gained by it or if he thinks the risk of being caught is too 
great. Cheating is unpredictable because it depends upon circum- 
stances that cannot be predicted in advance. But honesty can be; 
predicted because it depends upon the individuair Tn this sense 
we may say that honesty is ji character t rait but dishonesty is 
not?* — 

Closely related to this finding are the results of a study* by 
Run dquist and Sletto.®^ They were concerned with certain tech- 
nical problems involved in the construction of attitude scales. 
One of these questions is this: When a statement can be expressed 
either in a form that c onfor ms with or runs contrary to that 
gen erally ^egarded as “s ocially acceptable” is there any technical 
advantage in using one type of phraseology in preference to the 
other? 

Consider the following examples. (In each case the subject is 
asked to mark the statement .4 if he agrees with it, D if he dis- 
agrees with it.) 

It is all right to evade the law if you do not actually break it. 

It is wrong to evade the law even though you do not actually 

break it. 

Most people are honest. 

^Most people are dishonest. 

Inasmuch as one is free either to disagree or to agree with the 
ideas expressed, at first thought it would seem as though it makes 

That is, among most social groups in a culture such as our own. Hon- 
esty is a goal for which people (in our culture) consciously strive and in 
which they take pride. But witli the possible exception of certain delin- 
quent or criminal gangs, dishonesty is not a trait that is openly sought for 
its own sake nor an attribute to be admired in others or in the self. Most 
people aspire to be honest, and this is an aspiration that can be openly 
cultivated and displayed. But few people in our culture aspire to be dis- 
honest, and fewer still will openly admit such a goal. Dishonesty in most 
cases means diac other desires have temporarily dominated over the aspi- 
ration to be (or at least to be thought) honest. 

at Edward A. Bhndquist and Raymond F. Sletto, fersonality in the De- 
pression; A Stmjly in the Measurement of Attitudes (Minneapolis, Univer- 
sity of Minnesota Press 1936), pp. xxii+398. See especially Chapter 
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no particular difference which one of the paired statements is 
used. On the basis of logic, one would expect that everybody 
who “agrees” with the statement that most people are honest 
would “disagree" when the same idea is expressed in the opposite 
form. But diis has been found not to be the case. Just as not- 
cheating seems to be a more highly organized and therefore more 
dependable form of response than cheating, so disagreement with 
a statement that is disapproved by most people has been shown 
to ibe a more revealing and more dependable type of response 
than agreement with it. Many people who will not talce the 
trouble to dSny the statement that “most people are dishonest” 
will also agree with the statement that “most people are honest." 
Apparently agreement with either statement sometimes means no 
more than that the subject has no pronounced feelings about it 
one way or the other. But disagreement means that he has pre- 
viously done some thinking about the matter and as a result has 
formed a really positive attitude on the subject. Disagreement, 
in such instances, indicates a more highly organized and therefore 
more revealing attitudinal state than agreement, which may arise 
from mere passivity. 

WHAT THE SCHOOL CHILd’s PERSONALITY 
SIGNIFIES 

Even if we could measure the personality of school children 
with absolute precision, it is unlikely that we could tell from 
such measurements into what kind of an adult each individual 
child is going to develop. To do that we should have to know 
not only what a child is like now but what influences are going 
to come into his life from now on. But there is no doubt that 
we could make a guess which would be much more likely to be 
right than wrong. Even with the imperfect methods of studying 
and describing personality that have been worked out so far, we 

Of couise both statements are not used in the same (questionnaire since 
too many people would notice that they carry the same i^a and so would 
see to it that their answers agreed with each other. The &ding mentioned 
here is based upon the use of different, questionnaires administered to the 
same subjects on difierent occasions separated by so short a period of time 
that one would not expect many real changes in atQtqtle. 
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can detect in the school children of to-day many of the traits 
that will characterize them when they grow up. The solitary 
child with few friends may grow to be a man with marked social 
interests, but the chances are against it. The child who rebels 
against all authority may, as he grows older, become a docile fol- 
lower of the crowd, but he is more likely to develop into an 
aggressive, truculent type of person who goes around with a 
chip on his shoulder and takes offense at the least excuse. Habits 
and attitudes that are so greatly “over-learned” in childhood as 
these are likely to be, in time become as automatic as reciting the 
alphabet or swimming. The same laws of learning tiiat apply to 
tj^ewriting, memorizing nonsense syllables, learning to run a 
maze, or becoming “conditioned” to expect food when the dinner 
bell rings, hold good also for learning to run away from school 
or home, taking other people’s possessions or refraining from 
doing so, lying to get out of trouble or telling the truth, prefer- 
ring to pky alone or with other children, or preferring “boys’ 
games” to “girls’ games.” 

Of course these alternatives are not equally balanced in regard 
to ease of learning. The little child does not have to be taught 
to take what he wants if he can get it; it is refraining from taking 
what is not his own that has to be learned. Probably it is easier 
to teach children to lie as a Way of getting out of trouble than 
it is to teach them to tell the truth and face the consequences. 
Probably, too, there are inherited differences among children of 
a kind that make it easier to teach some to inhibit their natural 
tendencies to grab whatever they want, or to train them to stick 
to a thing until it is accomplished, or to develop in them the 
kind of behavior that makes them popular with other children. 
The evidence for the inheritance of such behavior tendencies is 
not so clear as is the evidence in regard to the inheritance of either 
general ability or certain special talents such as musical ability. 
It seems fairly ‘certain that at most what is inherited in these 
cases is not an absolute determining factor but only a tendency, 
a predisposition, that may make it more difficult to develop the 
right kind of social and emotional habits in some children than it 
• is in others but does not render it impossible to do so. Some 
p^chologists refuse to concede heredity even as minor a role 
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as this in the determination of behavior but put their whole faith 
in the side of learning. That learning plays a tremendous part 
there can be no doubt. 

Parents and teachers are particularly likely to overlook the 
personality defects that are of chief concern to the child himself. 
They worry about the child who disobeys or fights or steals or 
gets into sex difficulties because such behavior is both conspicuous 
and disturbing to other people, especially to those in charge of 
him. But the child who has troubles of his own and keeps them 
to himself, worrying and brooding over them In secret; or the 
one who finds real life so hard and unpleasant that he slips away 
into a dream world, shunning companionship and withdrawing 
further and further into his unhappy self is not likely to impress 
many people as being a problem because he does not bodier any- 
body except himself. But in reality such children are quite as 
much in need of help as the ones who make themselves actively 
troublesome. Often their need is greater, for if matters are not 
corrected and such a child continues to spend a large part of his 
time and his emotional energy in brooding over his troubles when 
he should be doing something worth while, if he stays off by him- 
self instead of learning how to get along with other people 
through the give and take of healthy play, if he forms the habit 
of retreating from difficulties instead of meeting them squarely, 
he will be poorly equipped for holding his own in the active com- 
petition of adult life. Behavior such as .this is always a sign of 
mental ill-health. The child may get over it, to be sure, just as he 
may recover from physical illnesses that are allowed to run their 
course without proper attention. But it is foolish to trust to luck 
when a child’s future success and happiness are at stake. 

What can be done? The rule is easy to state, but to carry it out 
often means long and painstaking effort. 

Find out the cause of the trouble. 

Remove the source of difficulty if possible. If not, help the 
child to take an unemotional attitude toward it. This can best be 
done by so arranging his life that the troubling factor, whatever 
it may be, will interfere with it as little as possible. 

Help him to form a new set of behavior patterns. Even if the 
actual difficulty is removed, his old habits which have been prac- 
tised so long will continue to assert themselves unless new ones 
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are acquired. Keep the principles of learning in mind. Make sure 
that desirable behavior brings satisfaction. See that he has plenty 
of opportunity for .practising his new social slciHs, but don’t 
overdo it. Avoid forcing him into too many new and untried 
situations at once. 

Most important of all, find out the level and type of his aspira- 
tions. What goals has he set for himself? How valiantly is he 
striving to reach them? Are they realistic and practical or only 
day-dreams to be carried out in some improbable future? 

The same principles hold good with the delinquent child who 
is a more active source of difficulty. Here, too, there is a reason 
or perhaps a whole series of reasons back of the antisocial be- 
havior. But even after the reason has been discovered and the 
original difficulty corrected, the problem of retraining remains. 
Habits practised for years will not disappear by magic. Definite 
effort is necessary to .get rid of them. And here, too, the child’s 
aspirations for himself, the goals for which he strives and his 
confidence in his own ability to reach these goals, are of para- 
mount importance. We have seen that much delinquent behavior 
arises from a low level of character organization. The child cheats 
or steals or commits other offenses because he has never built up 
a clear concept of an ideal self to which his behavior must con- 
form. He is swayed by each passing impulse because he lacks 
the ballast that is provided by a major aspiration that can be 
openly fostered by his own efforts and strengthened by a sense 
of social approval. 

Training should be positive. Just harping on what not to do 
will not take one very far, for character is positive, not negative. 
The thing that the child needs is to learn what to do and to get 
satisfaction by doing it. 

Florence M. Teagarden, Child Psychology for Profes- 
sional Workers (New York, Prentice-Hall, 1940), pp. 

21 4- 641. 

This is a book on child psychology written for people who emect 
to enter professional fields other than academic psychology. It is 
intended for social workers, teachers, clinical psychologists, camp 
councillors, juvenile coijrt workers, physicians. It fe not just a “popu- 
lar” book about children like many on the market that tell little more 
than what every intelligent person already knows. On the contrary 
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it is based on careftd study of the experimental literature by a clinical 
psychologist of extensive experience with real children. Theoretical 
principles are. derived from the reports of laboratory experiments 
and illustrated by many accounts of the behavior of individual chil- 
dren in everyday life. In this way the practical significance of many 
psychological findings which, as ordinarily presented, seem too far 
removed from the Ine of everyday people to be worth the attention 
of those not primarily concerned with psychology as a science is 
made clear. 

Although not every one may care to read the entire book, most 
people will find some chapters that interest them. In particular, 
persons who plan to enter one of the professional fields named above 
or others related to them not only will be interested in the book 
itself, but will find the well-selected bibliographies at the end of each 
chapter helpful in suggesting sources of further reading on the topics 
that particularly apped to them. 

lUTEIXIGENCE QUOTIENTS OF THE Fou«-YeAR-OlD CHILDREN ShoWN IN 

Figure 74 

A B C D B F 

u8 9a 137 loj 80 laT- 



Chapter XVII 


SOME ADDITIONAL PRINCIPLES OF LEARNING 
AND RETENTION 

What is the chief difference betnieen the learning of 
preschool children and that of older children and 
adults? 

Is incidental or purposeful learning usually more de- 
pendable? Why? 

W hat kind of material is easiest to lem n md remember? 

What are same rules for making learning easier? 

Does learning one thing make it easier to learn other 
things? 

In uebat ways does a well-learned action differ from 
one that is only partly learned? 

Does continued practice always mean success in learn- 
ing? Explain. 

How does learning by “conditioning'’ differ from 
learning by “trial and enor^’? By what other 
methods does learning take place? 

Do animals or children show an “instinct of imitation”? 
What part does imitation play in learning? De- 
scribe. 

THE DIFFERENCE BETWEEN INCIDENTAL 

LEARNING AND INTENTIONAL LEARNING 

We have said that the period from six to twelve is above all 
a period of learning. But this is only half the story. Children 
learn from the beginning, but they learn casually, incidentally. 
Things happen together and so become associated in their minds. 

437 
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They learn by 'conditioning, by chance observation, by the ran- 
dom experinientation that we call “trial and error,” by imitating 
others. But, except spasmodically and for short periods, the very 
little child does not learn by intention. He is not interested in 
his own performance as such nor does he seek to better it, though 
he does try to get certain material results. By the age of six or 
seven, however, a new element comes into liis learning which 
will thereafter play a highly important part in modifying his 
behavior and extending his range of accomplishments. From then 
on the child not only learns. He tries to learn. 

What difference does it make whether one learns a thing inten- 
tionally or by accident? We can say at once that it makes no 
difference at all provided that it is actually learned and learned 
with equal thorougluiess. But there’s the rub. What kind of things 
do we learn by accident, and how thoroughly do we learn them? 

Several years ago, Myers ^ undertook to find out something 
about the precision of incidental observation when there was no 
particular intent to learn. He asked several hundred people, in- 
cluding business men, college students, high school students, and 
grade school children, to draw a rectangle of the same size as a 
dollar bill and another of the same size as the colored portion of 
a two-cent stamp. They were also asked to select from a number 
of circles those of the same size as a cent, a dime, a nickel, a 
quarter, and a half-dollar. Even bankers and merchants who 
handle money all day long were decidedly inaccurate in their 
guesses, though they did somewhat better than those who had 
had less experience with money. 

The subjects were then told that they would be given a spelling , 
test. Six very easy words were dictated as fast as they were able 
to write them down, but they were, not told to try to remember 
what the words were. As soon as the list had been, dictated the 
subjects were told to turn the papers over and write the words 
from memory in the order in which they had been given. Not 
one out of twenty was able to do this without errorj On this test 
the grade-school children did about as well as the adults. Failure 
to learn was not due to the difficulty of the task but to the fact 
that the subjects had given their attention to spelling the words 

^ Garry C. Myers, “A Study in Incidental Memory,” Arch. Psychol., .191J, 
No. i 6 , pp. iv + 108. 
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as separate units. They had not tried to memorize the list as a 
whole. 

In another experiment, Myers asked his subjects to count the 
O’s in a group of eighteen letters arranged in three rows of six 
letters each. There were twelve O’s, with the following additional 
letters interspersed at irregular intervals: X, A, P, I, E, and K. 
Myers points out that in order to count the O’s it must have been 
necessary for them to see the other letters at least clearly enough 
to recognize that they were not O’s. Nevertheless when, imme- 
diately after the O’s had been counted, the card was withdrawn 
and tihe subjects were asked what other letters they had seen, 
not one of 390 persons tested was able to recall all six letters cor- 
rectly. The average number remembered was one. "When they 
were asked how the letters had been arranged, more than half 
thought there had been four lines of five letters each. Many had 
failed to notice the color of the letters (bright red) or the color 
of the background (bright yellow), and few had formed more 
than a hazy idea of the border by which die letters were sur- 
rounded. 

Many other experiments have been made with similar results. 
One of the most common is the “testimony” experiment. Some- 
times this experiment is given the form of a mock crime. Before 
an unsuspecting group of students in a lecture room two or more 
of their associates suddenly appear and go through the form of 
a robbery, an assault, perhaps a murder. Immediately afterward 
or perhaps a day or so later the students are questioned about 
what took place. Sometimes in addition to answering the ques- 
tions they are asked to state the degree of assurance they feel in 
replying, which facts they are uncertain about and to’ which ones 
they would be willing to swear. Practically always it is found that 
many students report that they saw all kinds of things which did 
not happen at all. Often they feel so sure of these false observa- 
tions drat they would be willing to swear to them, while many 
of the actions that really did tj^e place will be found to have 
escaped notice entkely. 

The psychological laboratory provides other evidence as to 
how little is learned with precision when there is no particular 
intention to learn. The color-naming experiment is an examplci 
Subjects are shown a series of small disks of different colors 
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arranged in successive rows like a page of print. They are asked 
to name the colors as fast as they can, beginning at the upper left 
corner and proceeding from left to right and downward as in 
ordinaiy reading. The time required to name all the colors is 
taken at each trial so as to keep the emphasis upon speed. Nothing 
is said about learning the order of the colors. One would think, 
however, that after two or three hundred repetitions, always in 
the same manner, the order would be learned anyway, whether 
the subjects tried to do so or not. Not at all. Without the inte nt 
t o memorize, most students will have made hardly any progr^s 
at all toward memorizing. T heir attention has been centered oii 
naming each color as a separate unit. They have not thought of 
the colors as forming a connected series. 

All this seems to show that we learn very little about the events 
taking place around us unless something about them attracts our 
attention. Even then, what we learn is limited almost entirely to 
the particular thing that we chance to notice, while other and 
perhaps more important features may be overlooked entirely. 
The trouble with incidental experience is not that it doesn’t teach 
us anything, for it usually does, but we can’t be sure just what 
it is going to teach. 

SELECTING THE THING TO BE LEARNEB 

I know a woman who had great difficulty in recognizing people 
even after she had met them a number of times. Often she was 
embarrassed by her failure to recognize persons whom she should 
have known at once. Finally she decided to try to look into her 
difficulty. She found that much of her trouble was due to her 
habit of noticing people’s clothes rather than their faces. If they 
, happened to be dressed differently when she met them a second 
time, there ^vas nothing by which she could recognize them. After 
she found out what was wyong and made a definite effort to see 
the persons themselves rather than their clothing, there was much 
improvement. 

Children and older people as well often fail to learn because 
they do not center their attention on the right things. A child 
of ten has to learn how to spell the word niece. He repeats the 
letters over and over to himself, but he gives no more attention 
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to one letter than to another. As a matter of fact, while his lips 
and tongue are moving silently and he therefore takes it for 
granted that he is “studying,” his fingers are busy with the 
marbles in his pocket and his mind is rehearsing the particular 
kind of “shot” by which he plans to defeat all his rivals as soon 
as school is over. One hundred repetitions! But wh'en he is called 
upon to write the word he spells it neise. 

Now in reality, no study at all was needed for him to know 
that the first letter 'of the word in question is n. He could tell 
that by the sound. What he chiefly needed to notice was the ie 
following the n, and the fact that the sibilant sound is given by 
a c instead of an s. The final e would require only a moment’s 
notice, since it follows the general rule that monosyllables con- 
taining a long vowel sound end in e. One minute of attentive 
study devoted to the parts of the word on which study was 
needed would have been worth far more than the hundred or 
more monotonous repetitions with the mind elsewhere. 

In all learning, intelligent selection of the things to be learned 
is of utmost importance. It does not pay to .spend one’s time. and 
effort in learning trivial details while the main issues are over- 
looked or to give as much attention to the familiar and obvious 
parts of a task as to those which are new or difficult. The school 
child who is only just beginning to learn how to study a lesson 
or to play a musical instrument or to perform some complicated 
act of skill cannot be expected to Icnow how to direct his efforts 
most effectively without help. But it is easy to find grown men 
and women whose methods of learning are as childish and in- 
efficient as those of the average six-year-old. Sometimes this is 
because they are really stupid; often it is just because they have 
failed to acquire good habits of learning. They rfead a book with 
the intention of remembering it, but they grasp blindly at every 
detail, and in their attempt to retain everything they come out 
with only a confused impression that has little meaning at the 
time and is soon lost. Or they read through it mechanically with 
their thoughts somewhere else and then wonder why they re- 
member so little. Although it is never too late to correct bad 
habits of this land, it is better to form good habits from the 
start. In the education of the school child nothing is more im- 
portant than this. He should learn how to learn. 
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WHAT KIND OB' MATERIAL IS EASIEST TO LEARN 
AND REMEMBER? 

Here is a list of twelve nonsense syllables. Try to learn them' 
in order. Keep count to see how many times yoti have to read 
them before you can recite them all without a mistake: 

Mup, sil, fut, wal, lub, seg, yin, taz, bip, ler, ron, pij. 

Now try this sentence, which contains twelve one-syllable 
words. 

The boy tore a great big hole in his new red coat. 

How many readings were required to learn the list of nonsense 
syllables? How many for the sentence? 

To-morrow see how many of the nonsense syllables you can 
recall. And see if you can still remember the sentence. 

Material that has meaning, that is knit together to form a con- 
nected whole, is easier to learn and is remembered much longer 
than the same amount of material made up of disconnected bits 
that have to be memorized separately. Children often have diffi- 
culty in learning because they do not comprehend the material 
that is given them to learn. One way of making learning easier 
is to try to get as much meaning into the thing to be learned as 
possible. Modem, educators realize this principle and so try to 
have a large share of the child’s school work revolve about actual, 
meaningful experience. Children learn to make change by playing 
at store-keeping; they learn geography by making maps for theiri- 
selvcs which they ornament with actual samples of ihe products 
of the different regions. Mississippi gets a tuft of cotton, Pennsyl- 
V^ania a lump of coal and a bit of iron, Minnesota some grains of 
wheat. The child who has once helped to construct a map of this 
kind is far less likely to forget the facts he has learned in making 
it than the one who has spent his time studying the same facts 
from a printed book. 

■ "When material that has few logical connections within itself 
has to be learned— for example, dates, lists of persons or places, 
’^tc.— it is often helpful to build up artificial associations at the 
Start in order to get the facts firmly anchored in the inind. Rimes 
and jingles may be invented. When I was a child, much of the 
content of our geography lessons in the primary grades consisted 
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in the memorizing of states with their capitals, principal rivers, 
and so on. Since at tliat tender age few of us had any clear idea 
of -what was meant by a “state,” and a “capital,” if it mdhnt any- 
thing at all, was the kind of letter that must be put at the begin- 
ning of a sentence on penalty of being “kept in” at reocss time 
to correct one’s errors and repent, the whole performance was 
pretty much on the level of memorizing a list of nonsense sylla- 
bles. But one enterprising teacher found a way to lighten the 
task. She set the whole thing to the tune of “Yankee Doodle,” 
and to this day fragments of the ditty remain in my mind. 

Pennsylvania— Harrisburg 
Upon the Susquehanna; 

Oh, Pennsylvania— Harrisburg 
Upon the Susquehanna. 

State of Maine— Augusta 
Upon the Kennebec River 

Many a person has mastered the date of the discovery of Amer- 
ica by means of the well-known rime 

In fourteen hundred and ninety-two 
Columbus sailed the ocean blue. 

Calendar reform might have been forced from sheer desperation 
long ago had not the present system been made endurable by the 
help of “Thirty days hath September.” 

IS IT EASIER TO LEARN IN WHOLES OR IN PARTS? 

A common way of having children memorize poetry is to 
teach them a line or a short stanza at a time and then try to have 
them put the bits together into a whole. But experiments have 
shown that this is usually not the best method. One learns most 
easily when meaning is most vivid, and to break up meaningful 
material into parts almost always results in a loss of associations 
that would be hejpful in learning, even though not all the thought 
is lost by the division. Sometimes, however, if the selection to be 
learned is so long that the task of learning it all at once seems 
overwhelming and the apparent lack of progress when the attempt 
is made leads to discouragement and loss of interest, better results 
are obtained by dividing it into sections, talcing care to make the 
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division at points where there is some break in the thought so 
that as little of the meaning will be lost as possible. 

A cofnmon example of the wastefulness of learning in parts 
what should be grasped as a whole is seen in those persons who 
fail to make preparation for a task in advance and so have to be 
continually" stopping their work to hunt up needed tools. 

Observe two students preparing a lesson. One gets his materials 
ready before he starts and puts them where he can lay his hands 
on them as needed. The other begins to read his assignment, then 
decides he had better take notes and goes for his note-book. Then 
he must make a search for his fountain-pen. A little later he finds 
that the pen is going dry and what can have become of the ink 
.hotde? Found at last, but when the pen is filled he has nothing 
to wipe it on and in consequence his hands become so daubed 
with ink that he has to stop once more in order to wash them. 
Ten minutes later he realizes that he is still wearing the heavy 
shoes he put on for hilcing in the afternoon, and so another halt 
ensues while he changes to his slippers. Then when at last his 
reading is done he complains that he doesn’t have any idea what 
. the darned stu£ is all about! 

Of course he hasn’t! The continued brealts in thought resulting 
from all these interruptions have so destroyed continuity that 
the task, becomes about as difficult as learning a list of nonsense 
syllables. The importance of advance preparation in enabling one 
to carry through an entire task without interruption to the train 
of thought is something that the school child can hardly learn too 
early or too thoroughly. 

THE VALUE OF RECITING TO ONESELF 

After one has determined or has been shown just what it is that 
he needs to learn, what is the best way to set about it? Suppose 
that it is a passage or a poem to be learned by heart. One way 
to learn it is to read it over and over again, but this is not the 
quickest method nor the one that makes for bqst retention over 
a period of time. It is better to spend part of the time in trying 
to recite it to oneself. If, instead of learning by rote, the task is 
thtt of learning the general content of a history lesson or a 
geography lesson, the same principles hold good. First the assign- 
ment should be read through one or more times in order to get 
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an idea of the general drift and to decide what are the important 
things to be remembered. Children should be taught to do this as 
soon as they begin to read for information. Afterward, reciting 
the main facts to oneself and checking up to see what has been 
omitted will result in much better mastery of the material than 
will be had from spending the same amount of time in merely 
reading the assignment over again and again. Not only will the 
lesson be learned more quicldy by this method, but it will not 
be so soon forgotten. 

Tables IV and V give you an idea of how much time and effort 
can be saved by following this plan. They are taken from a study 
by Gates.® 

TABLE IV 

Scores Earned in an Experiment on Memorizing Nonsense Syllables 
When Different Percentages of the Total Time 
Were Devoted to Self-Recitation 
(After Gates) 


Pereentages of Time Spent in Self-Recitation 

School Qrade — 

0 % *0% +0% 8o% 


4 9.5 12X> 16,1 17.0 10.0 

6 13.1 10.1 ziA 25.1 30.5 

8 ifi.9 *3-9 ^S-8 *7-3 35-J 


TABLE V 


Scores Earned in an Experiment on Learning Biographical Data When 
I Different RiRCENTAGES of Learning Time Were Devoted 
TO SfiliF-RECrrATION 
(After Gates) 



*The fourth-grade cluldren vrere given easier material than those in the upper 
grades. Tliis accounts for the smaU apparent change in performance from the fourth- 
to the sixth-grade level. 


® Arthur I. Gates, “Recitation as a Factor in Memorizing,” Arch, Psychol., 
1917, No. 40, pp.,105. 
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In the experiment employing nonsense syllables it "s^as found 
that in every grade more than twice as many syllables were 
learned in a given length of time when the children spent 80 per 
cent of their time in recitbg the list to themselves as when they 
merely read the syllables over and over without testing out their 
progress. Fourth-grade children who spent 60 per cent or more 
of their time in reciting to themselves learned as rapidly as eighth- 
grade children who merely read without reciting. V^en mean- 
ingful material in the form of short biographies of famous men 
was used instead of the nonsense material, it was found better 
to spend a little greater proportion of the time in reading and 
a little less in reciting, but here, too, learning was improved by 
spending a part of the time in self-recitation. For tlie biographies, 
the best division of time seemed to be about 40 per cent reading 
and 60 per cent reciting; for the nonsense syllables, at least 80 
per cent of tlie time might profiably be spent in reciting. 

THE DISTRIBUTION OE PRACTICE 

Are one or two long practice periods or several short ones 
with time in between more effective for learning? Many experi- 
ments have, been carried out in an attempt to answer this ques- 
tion. The results have usually been in favor of a number of short 
periods spaced some time apart rather than longer periods occur- 
ring close together. The rule is usually stated as follows: (.Dis- 
tributed practice is better than massed practice.) But of course 
such a statement needs to be qualified, for it would be absurd to 
suppose that the shorter or the further apart the practice periods, 
the better will be the learning. Really what it means is that a 
proper distribution of work periods and rest periods (or periods 
involving a change of occupation) makes it easier to learn, and 
that people in general are more likely to err on the side of 
making their study periods too long and too close together than 
the reverse. This is especially likely to-be the case when the 
learning' is to be done by children and the length of the practice 
periods is determined by teachers or parents, for it is less bother 
to keep children plugging away at a single task than to be always 
ffndiog a change of occupation for them. 

It is impossible to lay down any single fixed rule as to the best 



ADDITIONAL PRINCIPLES OF LEAltNINQ 447 

length of the practice periods or how long a time should elapse 
between them, for it will vary according to the kind of thing 
that is being learned and the age and mental characteristics of the 
subjects. In general we may say that in tasks made up of many 
short independent units, such as learning to throw at a target or 
learning a spelling lesson, greater efficiency is gained by distribut- 
ing the practice over a large number of very short periods than 



FIG. 85.— LEARNING CURVE OF CHILDREN PRACTISING ON ALTERNATE 
DAYS COMPARED WITH THAT OF CHILDREN PRACTISINO ON SUCCES- 
SIVE DAYS 

(After Kirkwood from “Learning in Children,” by Joseph Peterson in 
'A Handbook of ChM Psychology, edited by (iarl Murchison. Courtesy 
Clark University Press.) 

by massing it all into a few longer ones. Kirkwood,® in a study 
in which children under seven years learned to associate pictures 
of common objects with geometrical forms roughly resembling 
them (such as a diamond-shaped block to be matched with a 
picture of a kite), found that children who practised on alternate 

9 Jtalia A. Kirkwood, "The Learning Process in Young Children,” Um- 
versity of Iowa: Studies in Child Welfare, 1926, Vol. 3, No. 6, pp. 107. 
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days required fewer trials to learn the series than those who prac- 
tised daily. (See Figure 85.) The length of the practice periods 
was the same for both groups. 

Starch * had four groups of subjects learn to substitute letters 
for numbers according to a key like the' following in which each 
digit has its corresponding letter: 


o I 23 456789 

RMQHEBSVAL 



t 2 3 4 6 6 7 S 9 10 II 12 13 M 15 16 IT 18 19 20 21 22 23 24 


Succ«ul*M ffvo^ninuteparfod* 

PIG. 86.— RELATION OF THE DISTRIBUTION OF PRACTICE TO RATE OF 
LEARNING TO SUBSTITUTE NUMERALS FOR LETl'ERS 

All groufw had 120 minutes of practice. Group A worked 120 minutes 
at a single sitting. Group B worked 40 minutes at a time on alternate days. 
Group C worked 20 minutes at a sitting on consecutive days. Group D 
worked 10 minutes twice a day on consecutive days. (After Starch.) 

Other experiments on the learning of the so-called “drill” sub- 
jects in school have given similar results. It has been found, for 

*Danid Starch, “Periods of Work in Learning,” J, Educ. Psychol., 1912, 
2: 209-213. 
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example, that in teaching primary number work, practice periods 
as short as two minutes are desirable for the youngest groups, 
although the time may be increased somewhat for the older ones. 
But when the materM to be learned involves the setting-up of a 
train of ideas, as in literature, history, or science, it is wasteful 
to make the practice periods so brief that meaningful associations 
are cut short before they are fully developed. Interest also plays 
an important part. If the task to be learned is monotonous and 
uninteresting, the practice periods should be shorter and further 
apart than is necessary when enthusiasm runs high. As a 
matter of fact, it is very possible that most if not all of the advan- 
tages coming from distributed practice are due to\he greater zest 
with which even a task that is intrinsically uninteresting will be 
attacked if practice is never carried to the point of fatigue and 
boredom. Learning is an active process. Just going through the 
motions doesn’t help much. 

CONTINUED PRACTICE OR “oVERLEARNINg” 

A list of nonsense syllables learned to the point of one correct 
repetition with no further practice will soon be forgotten. 
Ebbinghaus,® who conducted Ac first extensive study on memo- 
rizing and to whom we are indebted for the first experimentally 
determined “curve of forgetting” (see Figure 87), found that 
more than half of a list so learned would be forgotten within an 
hour and that by the end of a few months practically no memory 
of it would remain. 

The twenty-six letters making up the English alphabet bear 
a fairly close correspondence to a list of nonsense syUables, since 
there is no logical connection from letter to letter. But all of us 
go not merely for hours but for days, weeks, perhaps even 
months at times when we chance to have little use for a dictionary 
without reciting the alphabet or thinking anything about the 
order of the letters. Nevertheless we do not forget it, and when 
the need arises we run through the letters as smoothly and with 
as little hesitation as if it had been recited half a dozen times d^ly. 

*H. Ebbinghaus, Viber das GedSchtnis. See ako translation by Ruger 
(New York, Teachers College, Columbia University, Bureau of Publica- 
tions, 1913}. 
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The amount of practice after the original learning is what 
makes the difference. Anything that is just barely learned and 
never used again will soon be forgotten, particularly if it has no 
logical connections or personal associations to make it stick in the 
mind. But even a litde additional practice aids retention, and 
material that is greatly “overleamed” or skills that are practised 
over and over again are retained so well that the ordinary lifetime 
is not long enough for them to be completely forgotten. It is 
said that a skilled swimmer never entirely forgets the art even 
though he may go for many years without practice. A student 
who had practised typewriting for 200 hours dropped it entirely 
for a year, but an hour’s practice was sufficient to make up all the 
ground that he had lost. Four people practised ten minutes daily 
for seventeen weeks in reading ordinary prose in a mirror. After 
two years without further practice all regained their previous 
levels in less than a week’s time by practising the same amount 
daily as before. 

Figure 87 illustrates how much retention can be improved by 
even a small amount of overlearning. Here the solid line shows 
the rate of forgetting nonsense syllables; practised to the point 
of one correct repetition only. TTie dotted line shows the rate 
when two correct repetitions arc required before practice is dis- 
continued. 

The way to remember is to review* and to review early, for 
the time immediately after learning is the time when forgetting 
is most rapid, as you can easily see by looking at the curves. The 
best kind of reviewing is that which comes with putting the mate- 
rial diat has beeji learned to some Actual use, for use gives it more 
vivid and personal meaning, which, as we have seen, is one of the 
chief factors that make for retention. One reason why we remem- 
ber the order of the letters in the alphabet so well is because we 
have so often made use of that order in consulting dictionaries, 
encyclopedias, and indexes. With plenty of additional practice to 
fix the newly learned accomplishment in mind and occasional 
reviews thereafter to renew efficiency when it has lapsed through 
di^se it seems safe to say that anything that has been once learned 
can be retained as long as it seems worth while to make the neces- 
sary effort to do so. 
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FIG. 87.— RELATION OF OVERLEARNING TO RETENTION 

The solid line shows the percentage of time saved in relearning nonsense 
syllables originally learned to the point of one correct repetition. The 
broken line ^ows the amount of saving when the list is learned to the point 
of two correct repetitions. (Adapted from E. L. Thorndike’s Edticatioml 
Psychology, Vol. IL Data from Ebbinghaus and from Radossawl'iewistch. 
Courtesy of the Bureau of Publications, Teachers College, Columbia Uni- 
versity.) 


THE TRANSFER OF TRAINING 

Does learning one thing make it easier to learn something else? 
Can the ability to learn be improved by practice? 

A generation or two ago it was believed by many people that 
all formal studying, that is, studying with the intent to leam, had 
a disciplinary effect upon, the mind of tlie student which made 
learning easier for him thereafter. The study of abstract subjects 
such as mathematics or Latin was assumed to have a marked effect 
upon the student’s ability to learn other things, while studying 
the more concrete subjects such as drawing or cooking had less 
effect upon general learning- ability. 

Experiments on the effect of practising one thing upon the 
ability to learn other things have usually shown that, while there 
is often some apparent transfer from one form of learning to an- 
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Other, this transfer can in most cases be accounted for by the fact 
that the two things to be learned have some elements in common 
with each other. The student who already knows French can 
learn Italian more easily than another of equal ability who knows 
only English, because French and Italian are so much alike. A 
knowledge of French will be less helpful in learning Chinese, but 
some transfer is to be expected even here, for there are a number 
of special habits or devices that are useful in learning languages 
in general which will be carried over from the learning of one 
language to the learning of another, even though the languages 
themselves may be of very different origin. But learning French 
will not have much effect upon one’s ability to learn to drive an 
automobile. Tlie amount of transfer from one learning situation 
to another is dependent upon the number of common elements in 
the things to be learned and upon the possibility of utilizing similar 
methods in learning them. 

There is, however, such a thing as the learning ,of habits, and 
of attitudes toward learning, which may transfer over a wide 
range of behaviors and skills which in themselves possess few 
elements in common. One may build up (that is, learn) an attitude 
of pride in one’s ability to achieve, and this attitude may affect 
one’s persistence and effort in such widely diverse skills as playing 
golf or learning calculus. One may form habits of giving up 
when a task becomes hard or of sticking it out to the end in spite 
of difficulty. While there is little or no reason to believe that study 
will improve one’s ability to learn, there is good evidence that 
attitudes can be learned which will make for greater or less effi- 
ciency in learning. 

THE OVERLAPPING OF ELEMENTS IN SERIAL 

lea'rning 

A favorite method of studying the learning of a connected 
series of activities is by the use of mazes. A maze, you know, 
consists of a series of alleyways opening one out of another in 
such a way that a subject who is put into the maze at 'the starting 
point can, by taking the right tamings, find his way out at the 
other end. But all along the way there are blind alleys (etd-de- 
sacs) that he must leam to avoid. At the beginning the learner 
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has no way of distinguishing between the true path and the blind 
alleys. Only by actual trial can he find out which is which. But 
by repeated trials he eventually masters the pattern. Purely em- 
pirical learmng of this kind in which logic or reasoning can play 
no part is usually called learning by trial aitd error. 

Mazes used in the psychological laboratory are of many kinds 
and have a wide range of complexity. With animals of very 
low neural organization such as the earthworm, only an exceed- 
ingly simple maze can be used; for the higher animals, including 
man, they may be very complicated indeed. In some of the more 
recent and elaborate models, an electrical recording system is 
used that does away with all chance of errors of observation on 
the part of the experimenter, but for most studies direct observa- 
tion is relied upon. Those intended for use with animals are usually 
made large enough for the animal to run through tiiem; witfi 
human beings smaller models to be traced by hand are often sub- 
stituted. Sometimes the subject is allowed to do this with his eyes 
open, but more often he is blindfolded or the rnaze is placed under 
a screen where he cannot sec it. Tracing is done with the tip of 
the finger, sometimes even with the great toe, or with the point 
of a stylus. Sometimes the eye alone is used. Examples are seen 
in Figure 88. 

When a hungry white rat is put into a maze leading to a food 
box at the other end, he has at first no idea that food is to be 
found there. But his hunger makes him restless and so he explores 
the maze. At first he is as likely to enter the blind alleys as to 
follow the true path, but after repeated trials he learns tiie right 
way to go. Eventually he becomes so expert that he starts running 
as soon as he;is put into the maze, dashes through at top speed 
without even pausing at the blind alleys, and reaches the food box 
in a short fr^tion of the time it took him at the beginning. He 
has learned jhst which turns to take and where they are located 
so well that he even makes anticipatory adjustments to them in 
advance. While he is dashing around one corner he is getting 
set to. run just so far and no further before he swerves again. This 
has been shown by experiments in which the length of an . alley 
has been shortened after the rats had learned to run the maze 
without errors. It is found that the rats in such an experiment 
will run full tilt up against the wall at the point where the run- 
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FIG. 88.— DIFFERENT TYPES OF MAZES 

A. The Young Slot Maze {opposite page). The toy clown is set into 
the groove at B; the shoe is placed at A. The child is told to take the shoe 
to the man. (From Esther McGinnis. The acquisition and interference of 
mot’or habits in young children. Qenet. Psychol. Monog., 1929, 6: 234. 
Courtesy Clark University Press.) 

B. An eye maze {opposite page). The lines most be followed with the 
eye only. The ending of each line is to be indicated by placing its num- 
ber in the appropriate space in the column at tire right. 

C. One of the mazes in the series designed by Porteus. (Courtesy of the 
C. H. Stoelting Co.) 


way has been cut off. You and I do die same thing at times and 
for the same reason. Have you never misjudged the height of a 
chair on which you were about to sit down and fallen with an 
embarrassing thud the last few inches after your muscles had 
relaxed in anticipation of a support that failed to appear? And 
on negptiating a moderately familiar stairway in the dark, have 
you never experienced the shock of having the floor seem to 
rise to meet you when the bottom is reached a step sooner than 
you expected? 
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This anticipation of the next thing to be done in the course 
of running off a learned reaction is often spoken of as the “over- 
lapping” of elements in a pattern reaction, and it is one of the 
chief reasons why a well-learned action seems to be done so 
smoothly and evenly as contrasted with the uneven, jerky, dis- 
connected movements that are characteristic of the beginning 
stages of learning. At first the learner has to give his entire atten- 
tion to the thing he is doing at the moment. He cannot spare any 
thought to the question of what is coming next. The present 
task requires his entire effort. But as the separate parts are grad- 
ually mastered, he begins to look ahead and prepare himself for 
the next stage while he is actually carrying out the last. Then, 
and not until then, does he become able to pass from one part of 
his performance to the next with no apparent breaks or irregu- 
larities. 

The importance of this overlapping of elements in learning a 
serial reaction is nowhere better shown than in reading. The child 
just beginning to read, the older person of little education, or 
you, when you are beginning a foreign language, must give so 
much attention to each separate word that the reading of a para- 
graph is likely to be slow, halting, jerky, and disconnected. With 
gain in skill, however, certain familiar or striking phrases begin 
to link themselves together, and when you come to these pas- 
sages your reading, for the moment, runs along smoothly. Your 
eyes look ahead for the next words while your lips are pronounc- 
ing those seen an instant before. One of the chief things that dis- 
tinguishes the good oral reader from the poor one is the extent 
to which his eyes and his understanding are able to keep ahead 
of his voice. This makes it possible for him to vary his tonal in- 
flection as he goes along instead of having to wait until the 
thought of the passage is completed, whpn it will be too late. 

Hn all aspects of everyday life, the factor of overlapping ele- 
mmts or anticipation of the second and third steps while talfing 
the first marks off the eflicient worker from the inefficient one^ 
Watch two housewives in their kitchens. One steps briskly about 
her tasks without hesitation, planning for one thing while doing 
another, taking advantage of the moment while the dish pan is 
filling to get the tea towels ready, reaching for the flavoring 
extract with her left hand while stirring her cake with the right. 
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The other “putters” about, perhaps moving just as fast or faster, 
but everything she does requires a separate effort of niind and 
body. She carries in the broom, then goes back for the dust-pan; 
later still another trip must be made for dust cloths. 

The secret of a smooth and well-organized motor performance 
lies in the ability to keep the attention centered on what is com- 
ing rather than on what is being done at the moment. The tennis 
player judges the angle at which the ball is coming and adjusts 
his stroke accordingly. If he waits for it to arrive before making 
his preparations to receive it, he will be too late. If he stops in 
the middle of his stroke to think how he is holding his racquet, 
whether or not his feet are at the right angle, the ball will escape 
him before he gets around to striking at it. But in order to free 
his attention from the activity of the moment and center it on 
preparing for the act that is to come he must have learned by 
experience to interpret the sensations coming in from his muscles 
and joints in such a way that he gets a continual check-up as to 
whether he is right or wrong. The skilled tennis player does not 
have to look where the ball has gone to know, within rough limits, 
whether his play has been good or bad. He knows by the “feel” 
of it. Learning the theoretical principles of correct playing will 
prevent the development of many bad motor habits that might 
otherwise be set up, but only actual practice and plenty of it will 
serve to transfer this knowledge into the world of kinesthetic 
meanings where it will be of real service. 

But if one had to give separate attention to each tiniest part 
of an act, if one had to think separately about holding the racquet, 
moving the feet, raising tlie arm, bringing it forward with just 
so much force and no more, and then keep track of each of the 
kinesthetic sensations resulting from these acts in order to know 
whether or not the play was right, the situation would be quite 
as bad as that described in the well-known rime; 

The centipede did very well 
Until the ant in fun 

Asked, “Pray, which leg goes after which?” 

Then left hmi helpless in the ditch 
Considering how to run. 

Evidently too much attention to the separate parts of an act 
can impede learning. Before a high level of efficiency can be 
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gained, the simple and elementary units of which an act is com- 
prised must be bound together into larger patterns that are per- 
formed as wholes. In many of the ordinary acts of life so much 
of this organizing process takes place at a very early age that 
long before the child enters school we find the patterns already 
laid down and operating so smoothly and efiiciently that only by 
a careful process of analysis can we break up the act into its 
original units. The psychological laboratory, however, has thrown 
some light on how the original process of consolidation takes 
place. In this connection an experiment on the learning of tele- 
graphy, carried out many years ago by Bryan and Harter,® has 
been much quoted. They studied the progress of a number of 
students who were learning to send and receive messages by 
telegraph. Learning curves were plotted for each student, show- 
ing the weekly gains in the number of letters he was able to send 
or receive per minute. They found that the practice curves for 
sending were not unlike those characteristic of maze learning. 
There was rapid gain at the beginning with slowing off later on, 
making the kind of curve that we describe as negatively acceler- 
ated because gains become less per unit of time as practice in- 
creases. The corves for receiving, however, were found to have 
a peculiar steplike form in which an initial period of gain was 
followed by a period when little or no advancement seemed to 
occur. To such a period Bryan and Harter gave the name of 
plateau. Their explanation for the plateau is this: . In the begin- 
ning the student who is receiving listens to the clicks of the in- 
strument and spells them out letter by letter. All his attention 
goes to the letters. He does not attempt to group them into words 
until after he has taken them down on paper. At first he does 
this very slowly, but as he becomes accustomed to the sounds his 
speed improves. Presently he is taking down the letters about as 
fast as he can hear them separately. Now it seems as though he 
could make no further gain, and as a matter of fact he does not 
gain much for a while. But sooner or later a new factor comes 
in. He hears the letter t but instead of writing it down at once 
he waits to see what else is coming. Yes, it is h, e, and the word is 
the. Now he begins to listen to the clicks in a new way. Instead of 

*W. L. Bryaa and N. Harter, “Studies in the Physiology and Psychol- 
ogy of the Telegraphic Language,” Psychol. Rev., 1897, 4: 27-53. 





FIG. 89.— THE INTEGRATION OF SIMPLE SKILLS INTO HIGHER HNITS AS 
ILLUSTRATED BY THE LEARNING OF TELEGRAPHY 

A, Learning curves for sending and receiving of one subject during 
forty weeks of practice. 

B. Analysis or plateaus as shown by learning curves for Receiving un- 
connected letters, unconnected words, and connected discourse. The letter 
curve reaches its upper limit by about the twentieth week and shows no 
further improvement thereafter. The word curve, however, makes a de- 
cided gain after letter skill has been perfected, and the curve for connected 
discourse rises very sharply after the ability to receive unconnected words 
has reached its limit. (From W. L. Bryan and N. Harter, “Studies in the 
Physiology and Psychology of the Telegraphic Language,” Psychol. Rev., 
1897, 4, *7-53. Courtesy Psychological Review Co.) 
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hearings each short letter-group separately, he learns to recognize 
the longer patterns that go to make up entire words. Now his 
speed begins to improve again and he gains rapidly for a time as 
more and more “word habits” take the place of the slow and 
laborious “letter habits” that he used before. After he has learned 
to recognize most familiar words with ease, the gain in speed 
begins to slow off once more, but it may pick up again if, as the 
best operators do, he begins to form “phrase habits” or “short 
sentence habits” which enable him to work in still larger units. 

The ability to recognize words as wholes without giving sepa- 
rate attention to the letter's has two advantages. The telegrapher 
who has learned to do this hears and recognizes a whole word al- 
most' as easily as he can hear and recognize a single letter, just as 
you do when reading from a book. Think how slowly you would 
read if you had to pause and look at each of the separate letters 
of each word before you could tell what it is. In addition to the 
enormous gain in speed made possible in this way, there is a 
further gain due to the fact that, when large rather than small 
units are employed, the overlapping of the two acts involved in 
the perceptual process of hearing and understanding the clicks 
and in the motor performance of taking down the message as it 
is heard is facilitated. There is time to write the last word or 
phrase while listening to the next. The individual letters come 
so close together that one cannot keep far ahead of them, but if 
words or phrase.s are heard as wholes there is ample time, while 
each is being completed, to write down what was heard before. 

The appearance of a plateau in a learning curve, that is of a 
fairly long period during which little or no improvement takes 
place, followed by a sudden shift for the better, usually means 
that the subject has substituted a more efficient for a less efficient 
method of work. One way of doing this is by organizing small 
units into larger ones, as Bryan and Harter have shown. But any 
other fundamental improvement in method, coming after the 
limits of improvement by the old method have been reached, will 
bring about a similar change in the curve. A sudden increase in 
interest and effort, following a long period of discouragement 
or boredom, may also bring a plateau to an end and send the 
learning curve upward once more. Children who seem to have 
made little or no progress in their school work for some time 
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often get a fresh start and learn with fair rapidity after a change 
to a more sympathetic teacher or one who makes use of methods 
that arouse their interest. Factory workers whose output, wheiji 
they were paid by the day, remained at a dead level for months 
or years have been known to show a surprising spurt in produc- 
tion after a change to the piece-work system. 


THE EFFECT OF PRACTICE UPON INDIVIDUAL 
DIFFERENCES 

When a number of different persons take part in a learning 
experiment, they do not all show equal ability at the start. A 
part of this difference in initial ability may be due to differences 
in the amount of practice on shnilar performances before the 
formal experiment was begun, for it is veiy hard to select any 
kind of task that has nothing in common with the activities of 
everyday life. Differences in performance that are entirely due 
to unequal amounts of previous practice will tend to disappear 
in the course of time when all subjects are given the same amount 
and kind of training. 

Even when equal opportunity for learning is given, some sub- 
jects learn more easily than others. However, if the task to be 
learned is so simple that even the poorest learners are able to 
master it when they are given sufficient time, differences in the 
performance of good, average, and poor learners tend to disappear 
as all the subjects approach the physiological limit, that is, as all 
learn to perform the act as rapidly as their bodily mechanism will 
permit. But if the task is very difficult, and particularly if it is one 
that makes a great demand upon abstract intelligence, the poor- 
est learners will soon reach a point at which very little further 
improvement is possible for them, while the best learners will 
continue to gain. In tliis case, differences in the performance of 
the subjects will become greater with increased practice. The 
effect of increased practice upon the differences in the perform- 
ance of individuals will therefore depend upon the difficulty of 
the task to be learned and the amount and kind of previous ex- 
perience of the subjects. If the initial differences are chiefly due 
to unequal amounts of incidental practice on similar activities, 
before the experiment was begun, these differences will become 
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smaller when all are given equal amounts of practice in a learning 
experiment. If the amount of previous incidental practice has been 
approximately equal for all and the initial differences between 
the .subjects are due to tlie fact that some have profited by this 
experience more than others because they learn more easily, the 
effect of further practice will vary according to the complexity 
<jf tlic task to be learned. In general, when previous experience 
has been equal for all subjects, with further practice the differ- 
ences between individuals will be lessened if the thing to be 
learned is comparatively simple and concrete. In learning difficult 
or abstract tasks the initial differences between the subjects are 
likely to increase rather than decrease with practice. 

GENERAL COMPARISONS OF HUMAN AND ANIMAL 
LEARNING AND OF THE LEARNING OF CHILDREN 
AND ADULTS 

When we read of the experiments on learning and retention 
that have been carried out widi animals and compare them with 
the findings from similar studies on human beings of different 
ages, the point that chiefly impresses us is the amazing similarity 
of the general principles that have been found to hold good for 
all groups. Provided the conditions of learning are the same, the 
law's of learning seem to apply equally well to animals, children, 
and adults. But conditions cannot always be made the same. 
Human beings Icam things that animals cannot learn, and they 
Icam them by methods that are beyond the power of animals to 
employ. Likewise, older children and adults learn things that 
babies cannot learn, and their methods of learning also show cer- 
tain characteristics that differ from those typical of infancy and 
early childhood. 

Learning by conditioning, that is, by learning to respond to 
stimuli that fonnerly produced no response or that produced a 
response of a different kind, is typical both of animals and of 
human beings of all levels of development. 

Learning by trial and error may be just a special case of learn- 
ing by conditioning. In ordinary usage, however, we reserve the 
term trial and error for instances of learning in which the subject 
is actively seeking a goal of some hind, while the term conditioning 
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is used to denote those instances in which behavior is modified 
through conditions that the subject does not attempt to control. 
Learning by active trial and error, like the more passively acquired 
conditioned response is exhibited by animals, children, and adults 
alike, but animals and young children rely on it more extensively 
and are likely to employ it in situations where older children or 
adults would make more use of thinking and reasoning. 

Learning by observation and imitation seems to be almost, if 
not quite, a uniquely human accomplishment. Even monkeys, who 
are popularly supposed to be such talented mimics that the ex- 
pression “imitative as a monkey” has become proverbial, rarely, 
if ever, learn new tricks or accomplishments merely by having 
other monkeys go through certain performances in their pres- 
ence. As far as we^have been able to determine, cats, dogs, and 
the less intelligent animals do not learn by observation at all. One 
cat may have learned by trial and error how to undo the fasten- 
ings of his cage to get food. Another untrained cat is allowed to 
watch him do this. Over and over again the box is opened and 
the food secured, while the hungry companion looks on. Finally 
the new cat is given a turn, but aU his watching has helped him 
not a bit. He has to learn the trick for himself by trial and error 
methods, just as the first cat did. Only human beings and some 
of the anthropoid or manlike apes such as the chimpanzee, who 
are nearest to man in intelligence seem able to improve their own 
performances by observing others. This failure to learn by ob- 
servation and imitation is undoubtedly one of the main reasons 
why animals do not develop a language. Even apes cannot imitate 
well enough for that. 

Although human children begin to imitate .very early, their 
ability to learn by means of imitation increases rapidly as they 
grow older. Part of this gain with age comes from improvement 
in motor control, but much more of it comes from better directed 
observation and attention. Failure to imitate correctly is often 
due to failure to select the right thing to imitate. 

Whether or not children have a natural tendency to imitate 
others, whether there is an “insdnct of imitation” is a question 
that has been much debated. In the sense in which the word 
instinct is often used, that is, as a blind and umreasoning set of 
actions which the subject performs without previous learning 
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when the appropriate situation arises, we may well doubt that 
such a tendency exists. But the normal child appears to derive a 
good deal of social satisfaction from being one of a group and 
doing what the others are doing. This tendency is particularly 
strong in the child of school age. To the extent that such a tend- 
ency exists, learning by imitation may be closely allied to learn- 
ing by conditioning or by trial and error. If imitation itself is 
the goal, it may well be that what the child learns by imitation 
is merely a by-product of his learning to imitate. That most chil- 
dren try to imitate others, there can be no doubt. 

Let us take a concrete example. A little child is sitting at a 
table beside his father who is writing. The child picks up a pencil 
and handles it. In the course of his manipulations he beats or 
rubs one end against the table where it happens that a sheet of 
paper is lying. The father sees this and is much pleased. “He saw 
nie writing and is trying to write, too,” he exclaims. The baby 
is praised and caressed. He is praised when he tries to poke his 
shoestrings into their holes, laughed at and petted when he holds 
the newspaper before his face as if reading, coaxed to dri nk all 
his milk “just like big brother does.” From the beginning, social 
conformity, “doing what the others do,” is tirged upon him as 
• the desirable way of behaving. He is praised and rewarded when 
he imitates successfully, punished or scolded when he insists upon 
following his own medrods. Many of his toys are miniature tools 
or copies of household implements used by adults, and he is en- 
couraged to use them as adults do. When older persons wish to 
teach him some new accomplishment, the usual method is to 
"show him how” and again he is praised or rewarded in propor- 
tion to his success in Imitating their performance. Few aspects 
of behavior meet with such consistently pleasant social conse- 
quences as imitation of others. 

The fact that children are able to grasp the abstract idea of 
imitation, while animals for the most part have to stick to con- 
crete manipuladon and trial and error behavior is highly signifi- 
cant. The fact that children do imitate as much as they do is 
probably more the result of their learning that imitation is likely 
to meet with social rewards than of any “instinctive tendency” 
toward imitation as such. 
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PROBLEM-SOLVING WITHOUT PREVIOUS TRIAL 
AND ERROR B E H A VIOR— “ I N S IG HT ” 

Human beings and the more intelligent animals do not always 
resort to pure random experimentation of the trial and error kind 
when faced with a problem to be solved. Instead they show evi- 
dence of what has often been called insight (see Chapter X), 
that is, they react at once to observed qualities of objects rather 
than to the objects themselves. 

The degree of insight, as one would expect, increases with age. 
Apes and young children respond only to very simple relation- 
ships and to qualities of an obvious kind. Older children and 
adults make use of more abstract concepts. 

Learning by insight does not seem to be essentially different 
from learning by trial dnd error except that it works at a higher 
level. Ideas are manipulated instead of objects; observation and 
thought replace muscular action. But although some psychologists 
appear to think of insight as something that comes by itself, a 
simpler view would regard such behavior as analogous to the 
building up of the “higher units” or more complex action patterns 
that we discussed in connection with motor learning. Through 
concrete experimentation by the trial and error method the child 
learns to work in terms of certain general principles just as the 
telegrapher in time learned to work in terms of “word habits” 
instead of “letter habits.” These abstract ideas about the qualities 
of objects have been formed from everyday exploitation of the 
objects themselves. From repeated trials the child finds that 
objects having certain qualities— roundness, sharpness, hardneas, 
and so on— can be made to serve purposes that other objects with 
different qualities will not serve. So in meeting new situations in- 
volving objects that he has not seen before, but which neverthe- 
less possess certain familiar attributes, he does not find himself 
completely at a loss. 

Here is a new object. He does not know its name or its pur- 
pose. But he sees that it has sharp edges and so (since earlier ex- 
perience has shown him that objects with sharp edges can be 
used for cutting), if he wants to cut something he does not run 
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around trying out everything in sight, but instead he picks out 
the unknown tiling with sharp edges and uses that. 

I^The degree of insight shown by any person depends both upon 
nis level of intelligence and upon the amount and kind of expe- 
rience he has had in similar situations. V^nimals below the level 
of monkeys show little insight because^hey react to objects and 
situations as wholes rather than to their separate qualities. But 
human beings of equal intelligence show varying degrees of in- 
sight according to their experience. A skilled mechanic faced with 
a strange piece of machinery is likely to show much more insight 
in dealing with it than a lawyer of equal or greater general in- 
telligence who has had little experience with machinery will dis- 
play. Although the machine as a whole is unfamiliar to both, the 
mechanic will see in it many familiar principles, the workings of 
which he understands. But the lawyer is bungling and slow be- 
cause he has not built up a system of “higher units” that apply 
to the machine situation. Nevertheless, in dealing with legal quirks 
and tangles that the mechanic would hnd hopelessly puzzling, he 
may display a prompmess and efficiency that would be amazing 
to any one who had previously watched him poking stupidly 
ad the various parts of the machine. Insight is not independent of 
earlier trial and error behavior but results from it, though in 
varying degrees according to the intellectual level of the indi- 
vidual concerned. 

A CLASS EXPERIMENT ON SEX DIFFERENCES 
IN LEARNING 

It is often .said that women arc better than men at rote learning 
and that men excel in the manipulation of mechanical and numeric^ 
relations. Likewise many people believe that speed is usually gained 
only at the price of a loss in accuracy. 

If your class is made up of both men and women, the two experi- 
ments about to be described will provide data on both these ques- 
tions. If only one sex is represented, it will still be possible to ascer- 
tain whether the students who complete the greatest number of items 
make more or fewer errors (both absolutely and in proportion to 
the amount accomplished) than those who work more slowly and so 
accomplish less. 

Experiment A. Letter-digit subrtimtion. On a screened portion of 
the blackboard, write a letter-digit substitution key similar to that 
shown on p. 448 but using different letters so that students will not 
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have an opportunity to learn the key in advance. Below is a series 
of digits arranged in random order. When the signal is given, the 
screen should be removed. Each student should then copy the hey 
at the top of a sheet of blank paper, being careful to make no 
errors in copying. Thirty seconds should be allowed for this, after 
which the signal to begin work should be given. The task is to sub- 
stitute the corresponding letters for the numbers listed as rapidly 
as possible by working directly across the page from line to line in 
the order in which the letters occur. “Skipping around” is not per- 
mitted. The key may be referred to as often as necessary. At the 
end of ten minutes the signal to stop should be given. Papers should 
then be exchanged and scored. Scores should include {a) number of 
items attempted, (b) number of errors, (c) number right. 

Highs to be Used in Letter-Digit Substitution Test 

2580364. 5 96159214063 85128490374018210479 
46301482591 2683 1709 1283675409876053 1 240 
135248975310642791086420753913694807531 
012984756280635794218392159072591604349 
870196534819273645107953184620736492501 
720139458683021578210360295812036942710 
695847019315629373842491387203948576197 
5049372618642639041 3279054738291563 1483 
3728491603572091827 3645482 1405937528406 
°4t39754d2938i49203 74016295170391482749 
6384(10912837465021390485671902846139572 
639028640183179537210641573928460135794 
049382751605923846812934856170371470358 
912834756013827602495074681505392051682 
824601937515790184064753913962871039285 
682419305672837102549752016830825407913 
549821058362170436592837581590328514179 
948115380152736521742468019753915048371 
*53748596012839486051402681352738405718 
120394857604173857291640283875316059836 
213049586712043867421954083712539567215 
801792645149502 1473 84925417038472061957 
642S03 I 597204863 1 50 7903 1649261. 7 05935S24 
138684292481075931602569341739281530885 

Experiment B. Adding by the duodecimal system. Compared to 
the decimal system of notation with which we are familiar, a duo- 
decimal system in which 12 instead of 10 is the basic unit has certain 
obvious advantages. Twelve can be divided into thirds or fourths as 
well as into halves, and these are fractions that are much more fre- 
quently used than fifths. The duodecimal system is handled exactly 
like the decimal system except that it requires two additional numerals, 
and the successive place-values represent multiples of 12 instead of 
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JO. Thus in the duodecimal system 36 would be written as 30, since 
it is three iz’s with no remainder. Likewise, 84 is written as 70 and 
16 as 14 (one ii and 4 over), 78 as 66, and so on. If we let # represent 
10 and ? = II in the duodecimal system, then 35 would be written 2? 
and 70 would become j#. 

Below are four examples of single column addition problems with 
their answers. Check through to see how these answers were obtained. 

9 # 3 

248 

A J. JL 

19 1? 13 

On a screened portion of the blackboard at least twenty simple 
addition problems, each consisting of four rows o( two-digit num- 
bers in which the new digit symbols appear as well as the usual ten, 
should have been placed before the beginning of the experiment. A 
still better plan is to provide each student with a mimeographed sheet 
of problems. When the screen is removed, each student should 
attempt to add as many of the problems as possible within a ten- 
minute period. At the expiration of the time limit, papers should be 
exchanged and scored as in the preceding experiment. Again the 
scoring should indicate the number of problems attempted, the num- 
ber of errors, the number right, and the number of errors per problem 
attempted. 

I. Problems 

1. Find the average number of correct substitutions (Task A) 
made by the men. What percentage of the women make a 
higher score than that of the average man? 

2. Make the same kind of computation for Task B. Is the direc- 
tion of the .sex difference the same for both tasks? 

3. Make the same kind of computations on the basis of the number 
of items attempted (without regard to the number of errors) 
and again compare the sexes. 

4. Repeat, using the total number of errors made by each subject 

y. Find for each subject the member of errors per tenit of work. 

To do this the total number of errors made should be divided 
by the total number of letters or problems attempted. Then 
find the average index of accuracy as determined in this way 
for each sex as before. Are the results similar to those obtained 
by the previous method? 

6. Without regard to sex, divide the group into four equal sub- 
divisions, placing the 15 per cent attempting the fewest number 
of items in one division, the next 23 per cent in the second 
division and so on. (In statistics, such divisions are called 
qttartiles.) Do this for each task separately. Compare the aver- 


6 

? 

_5 
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age fTidex of accuracy of the top and bottom quartUes for each 
kind of material. If the class is large enough, ihis may be done 
for the sexes separately in order to see whether or not a sex 
difference related to the type of material appears in respect to 
the relation between speed and accuracy. 

II. Interpretation and conclusions 

Summarize the findings from the above problems (including those 
from any additional problems that the class may devise for them- 
selves) and draw such conclusions as appear to be warranted. 

III. Comparison with previous findings 

Consult the Subject Index of the Psychological Abstracts (available 
in practically all university and college libraries) for studies on sex 
differences in learning, and the relation between accuracy and speed. 
It is a good idea to divide the cla^ into as many committees as there 
are annual volumes of the Abstracts (which began publication in 
1927), making each committee responsible for the studies included 
in a single volume. Each committee can then prepare its own report 
to be presented to the class as a whole. Possible reasons for discrepant 
findings in the work of previous investigators when compared with 
each other or with your study should be discussed. The book by 
Scheinfeld mentioned on p. 383 may also be consulted. 



Chapter XVIII 


ADOLESCENCE 

Whttt are smm of the early sigiis of the approach of 
adolescence? 

What is meant by pubescence? About how long does 
pubescence usually last? What event marks the 
beginning of adolescence in girls? How is puberty 
determined in boys? » 

At about what age is puberty commonly reached in 
girls? In boys? How much normal variation from 
these averages occurs in individual cases? 

What is meant by secondary sex characteristics? Qive 
some examples. 

Why are adolescents often clumsy in their movements? 
Is it necessary for them to be so? 

In what ways do the sexes differ in motor skills and 
motor interests after puberty? Describe the growth 
changes in each sex tlrrough which these differ- 
ences become increased. 

Is there scientific justification for the poptlar idea that 
some men may be classified as effeminate and some 
women masculine in mast of their personality 
characteristics? At about what ages are mental 
masculinity and femininity at thefr peaks in the 
average person? 

Are sex interests and sex emotions normally present be- 
fore adolescence? What causes them to become 
increased at puberty? 

In what ways is interest in the opposite sex likely to be 
shown during pubescence and early adolescence? 

470 
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Why is tlois phase of sex behavior important for 
the development of normal sex attitudes later on? 

Why does the gattg or clique exercise such an inn- 
portant influence on the attitudes and behavior of 
the adolescent? 

In what ways do the “pubic rites” practiced in many 
primitive groups simplify the passage from child- 
hood to adulthood? 

How do the laws of habit-making and habit-breaking 
apply to the relationships between the adolescent 
and the adult members of his family? 

PUBERTY 

The completion of the physiological changes that make one 
potentially capable of producing offspring is commonly said to 
mark the attainment of puberty. In girls, the appearance of the 
fi rst menstruation ^ is usually accented as evidence that puber ty 
h as been reache d. I n boys the attainmen t of p uberty is not marked 
o f fay any one s udden and conspic uous event. In pract ice, die 
change in voice, the growth of the beard, and the appearance and 
character or tlie pubic hair are the signs usually taken into con- 
sideration in determining when puberty has been reached in 
maTS?”^ 

neither sex is the onset of puberty a sudden and unheralded 

1 The first menstruation is called the pienarcbe, and the age at which it 
occurs is called the menarcheal age. Recent studies have shown rather con- 
clusively that more consistent results arc usually obtained if studies of physi- 
cal growth, motor development, and even of certain personality traits are 
reckoned in terms of the number of years preceding or following the 
menarchc, rather than in terms of the number of years , since birth (chron- 
ological age) . The difficulty, of coarse, lies in the fact that such computa- 
tions cannot be made until after the menarchc has been reached, which' 
makes the criterion not a feasible one to use in the years preceding ado- 
lescence. 

2 Crampton makes the d,istinction on the basis of the development of the 
kink or curl in the pubic’ hair which is characteristic of maturity. During 
pubescence some pubic hair is present, but it is straight and scanty. Balif 
win considered the appearance of active spermatozoa in the urine to be the 
most reliable single criterion for the attainment of puberty in boys, but as 
this measure entails frequent examination of the urine by a trained tech- 
nician, it has not often been employed. 
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event. It is true that during infant and cWldhood, the changes 
in size and structure of the reproHiKrtive organs are small in com- 
parison with those occurring in other parts of the body. (See 
Figure 43, p. 234.) But at about the age of eleven or twelve in 
girls, and from one to two years late r in boys, a number of physi- 
cal changes begi^ to appear which show that the time of puberty 
is approaching. ([Th is transitional period from childhood to ado les- 
cehce Is known ‘as the period of pubescence^T^e period extend- 
iiig' ffoih the" time of'pubert^fo'TH'nittainment of complete 
maturity is known as the period of adolescence. However, the 
upper limit of adolescence is not very clearly marked in either sex. 
Generally speaking, we say that adolescence ends when the per- 
son becomes grown up, but both physical and memal growth 
taper off so gradually that it is not easy to say wficn either comes 
to a st^. (Sain in height is the most easily measured of the growth 
factors, and it has practically ceased, on the average, by the age 
of eighteen or nineteen in girls and twenty in boys. In this as in 
other respects, there is much variation from one person to another. 

In bot^ sexes, age at puberty is also subject to great individual 
variation. Although well over half of American girls first men- 
.struate between the twelfth and fourteenth birthdays, a few reach 
the menarche as early as the age of n ine or te n years and in 
exceptional cases menstruation may be delayed until nineteen or 
twenty. In boys much the same ranjge of individual differences is 
found, but the average age at puberty,TEke tha^ oif the beginning 
of pubescence, is from one to two years later than It is in girls.® 

I 

' PHYSICAL CHANGES IN ADOLESCENCE 

One of the first signs of pubescenc e in both bo ys and girls is 
a sudden and very m arked sp urt in physi cal grow th, e special ly 
growth in heigh t. The long bones of the arms and legs stretch 
out with such amazing rapidity that gains in height of as much as 

' ®An increasing body of evidence is ‘accumulating which indicates that 
in the present generation, the average age at puberty is somewhat earlier 
than was true m preceding generations. That the average height of college 
students is great^' than that of their parents of the 'same sex has been 
demonstrated for both men and women in a number of universities. The 
reason is not entirely clear, although differences in dietary habits appears 
to be the most plausible explanation for both changes. 
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six Jnches in a single year have been known to occur. Trousers, 
skirts, and sleeves have to be continually lengthened, only to be 
outgrown again almost before the remodeling is completed. Gain 
in weight also occurs, but as a rule it fails to keep pace with gain 
in haght,' and so for a time we have the gangling long-legged 
boys and girls who seem to be chiefly made up of knees and 
elbows. 

'The most rapid increase in physical growth comes during 
pubescence. After puberty is attained, bodily growth begins to 
slow down, and the gain becomes less and less each year until it 
fin ally ceases completely. 

Tnefacial proportions change. The lower jaw has been grow- 
ing much faster than the upper portions of the skull since birth, 
and it now participates in the general growth spurt with the 
result that in a few months much of its former childish contour 
is lost and the face begins to take on a definitely grown-up appear- 
ance. (See Figure 56, p. 297.) This is accompanied in boys by a 
decrease and in girls by an increase in the layer of fat just under- 
ne atii th e skin. Thi^ causes the girls’ faces to become softer and 
more rounded in outline, while the boys’ faces grow more anga- 
lar'and their flesh feels harder. 


The fine hairs on the surface of the body become somewhat 
coarser and longer and more strongly pigmented. This is true in 
both sexes but especially in the male. In the male, too, the beard 
begins to grow at about the tune of puberty, and within a year 
or so shaving becomes necessary. In both sexes the voice also 
changes a t ado lescence, becoming lower in pitch and more reso- 
nant. In girTs",” However, the cliange in voice is much less pro- 
nounced than it is in boys. In boys the larynx or “Adam’s apple” 
becomes noticeably enlarged, and the vocal cords withiii' it in- 
crease greatly in length. It takes a year or more for this change 
to be completed. During this time the voice may be noticeably 


harsh* and discordant, often getting out of con trol. Sometimes 
there are queer and unexp ected sfiifts~m pitch, when the voice 
without warning jumps from a deep bass to a husky squeak. 

Physical characteristics of this kind, which do not involve the 
primary sex organs but -v^hich nevertheless differ for the two 
sexes, ^e known as secondary sex chaTact mHtcs. For the most 
part, secondary sex~cHaracteristics are small and inconspicuous 
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dviring childhood, but they begin to show up clearly during 
pubescence, and in the a dult they are very marked. Nevertheless 
inUiost cases the differences between the seres in regard to these 
matters are differences of degree rather than of kind. Most men 
have beards and mustaches arid most women do npt, although Jn 
many women there is a visibly heavier growth of t he su rface 
hainf Tm tliic uppier lip than on ptlier parts of the face. In. most 
men, the shoulders are wider than the hips, while in women J:he 
rever.se is true; but the rule does not always hold good. On the 
average,' men’s voices are deeper and more resonant than women’s, 
but this is not invariably the case. So with the other secondary 
sex characteristics. On the average they differ for the sexes after 
the age of puberty, but there are individual exceptions. 


MOTOR CONTROL IN THE ADOLESCENT 


Tliere is a popular notion that the adole scent is always awk ward 
and clumsy. Stories of adolescents listSly picture theSy a s p er- 
petually knocTcIng" things over, stumbling over their own feet, 
breaking everything that they touch. The reason commonly given 
is that the arms and legs have grown so fast and take'up solhuch 
more space than they ever did before that their owner holonger 
knows how to handle them. This idea is of course sheer nonsense. 
Even the most rapidly growing child does not increase in size 
so rapidly that he cannot adjust his Idnesthetic . perce ptions to the 
changes as they take place.* Nevertheless it is easy_to_see why 
some children do show an increased motor a^wardness at this 
time. Changes in their appearance are. so marked that people are 
always commenting on it, often in rather tactles s fas hion. 

“Gracious, how Johiris stretcHm^out. And look at the size of 
his fee t!” 

“My goodness, don’t tell me this is little Mary! Why, she used 
I to be such a dainty little ^irl. I never in die world would have 
\ knowft her.” 

TSaily exposure to remarks of this kind can hardly help but 




V 


*Natft the experiences of Sccatcoa and others, described on pp. 339'34i 
on the len^h of time required to adjust thfe motor behavior to a complete 
cevetsal of the visual field. Compared to this, the motor adaptations^ de- 
manded by the bodily changes of the growing child are trivial indeed. 
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embarrass and annoy a sensitive child, even though no unkindness 
is iiuended. Often the adolescent member of a large family is 
made the butt of a great deal of chaffing about his appearance. 
His clothes that are perpetually too short, his hands and feet 
which are made doubly conspicuous by protruding so far out of 
his outgrown garments, his voice with its unexpected growls and 
squealts, all come in for their share of banter. Even though he 
takes it good-naturedly, some degree of self-consciousness is al- 
most certain to be the result, and as most o/ us know from experi- 
ence there is nothing like self-consciousness for disturbing one’s 
motor control. It is an exceptional golfer whose drive cannot be 
interfered with by remarks about his personal appearance, par- 
ticularly if he knows them to be true. adolescent who is so 
clumsy and awkward that disaster seems to foUow %\dierever he 
goes may show surprising dexterity of hand in his workshop when 
no one is watching him and splendid bodily control on the athletic 
fieidTHis awkwardness in public is not due to lack of motor skill 
but is the result of embarrassment and self-consciousness. 

SEX DIFFERENCES IN MOTOR ACTIVITIES 

At the University of California a very complete study of devel- 
opment and behavior during the period of adolescence has been 
in progress for several years. Not all the findings from this study 
have been published as yet, but preliminary results on certain 
aspects of development during the earlier part of the adolescent 
period have appeared. Esgensch^e “ reports the scores made on a 
series of tests of motor aGiEfies at successive half-year intervals 
by about seventy-five children of each sex during the period ex- 
tending from the thirteenth birthday to the age of sixteen and a 
half years. We may note in passing that developmental studies 
such as this in which the same children are used as subjects 
throughout the experimental period have certain obvious advan- 
tages over the more common procedure in which different groups 
of children are used at each successive age levels in order to estab- 
lish age differences. Studies of the second type, known as cross- 

•’Anna Espenschade, Motor ferformtmee in Adolescence: Including the 
Study of Relationships with Measures of Physical Growth and Matwity, 
Monog. Soc. Res. Child Dev., 1940, V, pp. viii H- 126. 
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sectiqml^ tm^sH^qdons, are alwa)^ open to the possibility that 
some of the differences appearing from one age to the next may 
be the result of differences in the composition of the groups rather 
than to changes that occur with age.'„^^n^titdinal studies, in 
which the same children are used througKout, are lesrsuB j ect to 
errors due to differences in sampling.” As a rule, more confidence 
can therefore be placed in the results. 

Figures 90 to 93 show the results obtained by Elspenschade for 
the sexes separately in each of four common athletic perform- 
ances. Figure 94 shows the findings on a composite test of motor 
ability devised by Brace.^ The Brace test is made up of twenty 
items, of which the following are samples: 

1. Walking in a straight line, heel to toe 

2. Jumping into the air and making a full turn, either to the fight 
or left as the examiner specifies, landing on the same spot 

3. Jumping to the feet from a kneeling position 

4. Kicking the right (or the left) foot up to a point at least 
level with the shoulders 

Examination of Figures 90 to 94 shows that although the boys 
continue to improve in each of the four athletic sldlk that were 
tried, the cu rves for the girls show , litdb .improvement af ter the 
a ge of thir teen. In the case of the fifty-yard dash and the broad 
jump, there is even a slight loss. In the ability to jump and reach, 
the girls show a small continued gain, but the improvement is 
'‘^much smaller than that of the boys. In the distance throw the 
performance of the girls remains practically at a level, while that 
of the boys shows steady gain. The total score on the Brace test 

”ln actual practice, this statement does not always hold good. Because 
of the long period of time over which such studies must extend, some cases 
are almost inevitably lost from the original group as a result of moving 
from the community, death, loss of interest in the project, and so on. M, 
as sometimes happens, the cases that drop out differ in some systematic 
. fashion from those that remain, and if all available cases are used at each 
age, the sampling error of a longitudinal study may even be greater than 
is likely to occur in a well-conducted cross-sectional study. If, on the other 
hand, only those cases retained to the end of the study are used in the age 
comparisons, the process of elimination may have left only a highly select 
group, no longer representative of the general population from which it 
was originally drawn. 

f David K. Brace, Measttring Motor Ability: A Scale of Motor Ability 
Tests (New York, A. S. Barnes and Co., 1927), pp. xvi - 1 - 138. 
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FIG. 90.— AGE AND SEX DIFFERENCES IN SPEED ON THE 50-YABD DASH 

(Reproduced xvith slight modification 
lescence, by Anna Espenschade. Courtesy of the author and of the Society 
for Research in Chila Development..) 


BROAD JUMP 



(Renroduced with slight modification from Motor Paionnmce m 
Society for Research in Chad Development) 


JUMP AND REACH 



FIG. 92.— AGE AND SEX DIFFERENCES IN PERFORMANCE ON THE “JUMP 
AND reach” test 

(Reproduced with slight modification from Motor "Performance in 


Adolescence, by Anna Espenschade. Courtesy of the autlior and of the 
Society for Research in Child Development.) 



FIG. 93.— AGE AND SEX DIFFERENCES IN PERFORMANCE ON THE 
DISTANCE THROW 


(Reproduced with slight modification from Motor Performance in 
Adolescence, by Anna PApenschade. Courtesy of the author and of the 
Society for Research in Child Development.) 
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FIG. 94.— AGE AND SEX DIFFERENCES IN SCORES ON THE BRACE TEST 
OF MOTOR ABILITIES 

(Reproduced with s%ht modification from Motor Ferformmce in 
Adolescence, by Anna Espenschade. Courte'ty of the author and of the 
Society for Research in Cliild Development.) 

is higher^for the boys than for the girls at all ages, and this 
difference steadily increases throughout the period as a result of 
theTinofe rapid improvement made by the boys. However, it is 
worth noting that this marked jnasculine superiority does not 
hold for all of the items of which the Brace tesfis" comprised. 
Item 17, which consists of folding the arms, crossing the feet, 
then sitting down cross-legged and rising again, is performed 
more successfully by girls than by boys at every age. Likewise, 
more girlsTifianlioys were able to maintain their bilance for ten 
seconds or longer when standing on one foot with the eyes shut. 
In these two performances, not only were the girls superior to the 
boys, but their scores improved with age. 

Figures 95 and 96 are taken from a study conducted by Bryan 
a number of years ago. The c ross-sectio nal method was used. The 
skills tested differ from those ^dled by Espe:Mcha 3 e.~ 1 ['hey in- 
volve only hand movements which make little demand upon 
strength. In speed of tapping there is almost no difference in the 
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average performance of girls and boys until the age of fourteen, 
after which the boys begin to forge ahead. From then on, the 
difference between the sexes increases throughout the period 
covered by the study. Except for a slight superiority of the girls 
during childhood, no consistent sex difference in the ability to 
trace a line without error can be noted in Figure 96. 



FIG. 95.— IMPROVEMENT IN SPEED OF TAPPING DURING CHILDHOOD 
AND ADOLESCENCE 

(After Bryan. From The Psychology of Adolescence, by F. D. Brooks. 
Houghton Mifilia Co.) 

As far as large muscle activities are concerned, Espenschade’s 
conclusion that the differences between the sexes become so great 
during the period of adolescence that joint participation in them 
serves only a sodajj.jjged seems well s ubstantia ted. Tire greater 
physical size of the boy, his heavier and more compact muscula- 
ture, as well as other differences in body proportions and struc- 
ture, give him a decided advantage oyer his sisters in all 
performances requiring strengtii, general bodily speed and endur- 
ance, or the quick and concentrated mobilization of energy de- 
manded by such acte as jumping, dodgmg, kicking,® and so on. In 

* Li kicking, particularly, girls suffer a further handicap by reason of the 
articulation of the hip joint. In w-oraen the femur is attached to the pelvis 
at an oblique angle; in men this angle is more nearly straight. The mechani- 
cal disadvantages of the female type of joint for most gross motor skills 
have been pointed out by Carpenter. (.Res. Quart. Amer. Phys. Educ. Assoc., 
1938, 9: iio-ijy.) 
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more delicate movements involving the ^ordination of hand and 
eye as in tracing a line, drawing or writing, or in actions depend- 
ing chiefly upon bodily coordination and balance as in dancing, 
fancy skating, and the like, girls appear to be equal or slightly 
su perior to boys. Probably, howCTcr, such superiority as appears 
is more closely related to interest and effort, resulting in a greater 
amount of practice in these skills than to any inherent superiority 



HG. 96.— IMPROVEMENT IN PRECISION OF VOLUNTARY MOVEMENT 
DURING CHILDHOOD AND ADOLESCENCE 

Precision is measured in terms of the number and extent of errors made 
in tracing a line. (After Bryan. From The Psychology of Adolescence, by 
F. D. Brooks. Houghton Mifilin Co.) 

of the fem.ale_ sex in matters^of- bodily coordination or manual 
dexterity. Perhaps a similar explanation can be evoked for the 
loss in certain athletic performances by girls during later adoles- 
cence. Espenschade report’s that the older girls of her group 
“'ii^ically evinced little interest in these skills and in many in- 
stances were very reluctant to try them. A small number com- 
pletely refosed to do so after earlier experience had resulted in 
slight muscular soreness. Common o^ervation shows that rela- 
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ttvely few adolescent girls spend much time in practicing the 
broad jump or the distance throw or similar athletic tasks just 
for the fun of it. Boys, on the contraiy, spend much of their 
leisure time in such sports. In all this we see once more how 
closely the strands of biologic aptitude, personal interests, and 
cultural prcssure.s are interwoven in the pattern of individual 
behavior and accomplishment. Physical differences between the 
sexes, both prirria^ and secondary, become greatly accentuated 
after thiT’age of puberty. As far as bodily size, proportions, and 
strength are concerned, these differences for the most part Favor 
the male. Although the exact details are not as yet known, there 
is good reason to believe that the marked changes in the balance 
of power within the endocrine system that occurs at puberty- 
may have some bearing upon the observed fact that during adoles- 
cence interest in physical activity for its own sake continues 
unabated or is even increased among boys, while with girls the 
trend is toward lessened activity except as such activity serves a 
specific purpose. 

Because girls at this time are forced to realize that their physical 
prowess is steadily dropping behind that of the boys who were 
their former playmates, because they no longer feel so strong 
an urge toward violent activity just for the sake of exercise, they 
are likely to lose interest in such athletic stunts as were studied 
here by very reason of their lack of success with them. Accord- 
ingly they no longer practice them^to any extent, and their ability 
is adversely affected by disuse. Nor is this all. Along with the 
other ch an ges that come with adolescence there is increased inte r- 
cst in mcm bers'of oppo sit e .sex and a greater desire to plea se them. 
SoTtK c adolescent boy’s interest in sport s receives a further im- 
petus f^i his des ire to display his accomplish m ehtT’E ^re ffie 
gi rls @ TiTffir But the girh it she be at all clev^soon 

Icarhs tliat while it is an advantage for her to be able to participate 
in some (but not all) of the athletic sports enjoyed by boys, it is 
poof s ocial po licy for her to ctccI in them. Even in the compara- 
tive" ffeeSom "of modern society, conventional ideas of the kind 
of behavior thought becoming for a girl are impressed upon her 
with increased force after adolescence has been reached. Not 
only from adults but even more strongly from her associates does 
the emphasis upon conformity to group mores arise. The girl 



ADOLESCENCE. 


483 

who is too “masculine” in her interests is likely to meet with dis- 
apprdval from her companions of Both' sexes as well as from her 
elders. 

The social pressures exerted upon the boy are equally strong, 
and again they make for differentiation between the sexes in cer- 
tain specified areas. In most groups, interest and participation in 
athletics is looked upon as almost an essential component of trpe 
mas culinity . At least moderate aggressiveness, fearlessness, social 
dominance, and similar characteristics are emphasized as desirable 
elements in the pattern to be cultivated by^bt^s, while in girls 
these traits are less highly prizeff ofrif too strongly manifested, 
are likely to be frowned upon, i/ 

Thus through the ciroilar interactiqn of biological, social, and 
c ultural forces adolescenc e br ings w ith it ' ^ ma rked in crease in 
tM rate of change iii tlie cHifd^s persondity. Its outlines become 
more clear-cut! Wot only sex” cfiSerence^kut differences among 
children of the same sex ' become more apparent. In part, the 
cleaigr riiahifestation of pefsbii^ty traits results from the fact 
that society has established more definite staBSnTs’foF’tHeTdbies- 
cent'fhaff'for the younger child. Behavior that would formerly 
have been o verlooked or condoned is iiow regarded with con- 
cern; idiosyncracies thS w'ould once have been'thought amusing 
now set the child apart as one who is “queer” or “different.” Not 
only by adults but even more by his contemporaries do the 
child’s deviations from the established pattern become a matter 
for comment. Most of all, perhaps, do the pressures come from 
the adolescent himself, from his own sharply visualized concepts 
of w hat is to be soug ht a nd what avoided , what is permissible 
and what not permissible, what persons are to be admired and 
imitated, and who is to be looked upon with scorn or ridicule, 
Against this newly emerged background of ideals and attitudes 
the adolescent’s own personality stands out in sharp relief. 
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THE MEASUREMENT OF SEX DIFFERENCES IN IN- 
XjSRESTS AND ATTITUDES: 

MENTAL MASCULINITY AND FEMININITY 


That the sexes differ, on the average, in many of their typical 
interests and attitudes quite as markedly as they do in respect to 
their physical chanicteristics, most people will agree. Many of 
the terms that we use in describing people carry at least an im - 
plici_ t.re£erence to this fact. We say, “James is such a manly litde 
fellow; Mary is a perfect little lady; Mrs. Brown is a fine example 
T^f a womanly personality.” Of we may comment less favorably. 
-“LeoiT3Fd“is a regular sissy; Alice is a tomboy; Mrs. As he acts 
more like a man than like a woman. She should change places with 
her husband, who seems much more feminine than she does.” 
Although in some instances such statements may be based largely 
upon single characteristics such as personal appearance, pitch of 
voice, or marked interest in some activity that is commonly 
looked upon as appropriate only for one of the sexes, in most 
instances the reference is to a general impression, rather than to 
any specific trait. Mental masculinity and femininity thus seem 
to be complex characteristics that have a good deal of internal 
/Consistency. Moreover, although the average man or boy is more 
“masculine” than the average girl or woman,” there is a wide 
range of difference among the members of either sex in tlie extent 
to which they conform to or depart from the characteristic pat- 
tern by which their own sex is most strongly differentiated from 
the members of the opposite sex.*^' 

In most of the earlier studies of sex differences i n mental tra its. 


the fact most strongly emphasized was the great overlapping be- 
tween the sexes in respect to almost any individual characteristic 
that might be selected for study. Because of this overlapping, the 
differences found were generally regarded as of little practical 
importance, although enough scientific interest centered about 
y :heir nature and origin to stimulate a small amount of continued 
investigation of the problem. But in none of the early studies 
was an attempt made to secure a total measure of the trait itself 


» This is of necessity the case, because the concept itself is built up from 
observation of what the average man or woman is like, particularly in those 
areas in which the average man differs most from the average woman. 
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as displayed by any individual. Groups of men and boys were 
compared with groups of girls and women to see in what respects 
they dilFered, but the idea of studying a single individual with 
respect to a large number of these items to see whether or not 
many small differences might perhaps accumulate to form a sig- 
nificant total is of comparatively recent origin. / 

In 1936, Terman and Miles published the results of a study 
of mental masculinity and femininity that had been in progress 
over a' period of ten years. The report includes an account of a 
test used to measure the extent to which the interests and attitudes 
of an individual conform to those usual for his sex. In spite of 
great overlapping between the sexes on the separate items of this 
■test, the responses of individual persons showed enough internal 
consistency as to tlie direction of the sex trend to reduce the sexr 
overlap for the total score to only 8 per cent. This is shown 
graphically in Figure 97, from which it can be seen that although 
a small number of males earned a more “feminine” score than did 
the more “masculine” of the females, the two sex groups are on 
the whole very clearly separated, v' 

The exact significance of the M-F test, as it is popularly called, 
is not completely known. The authors have shown that ratings 
of the masculinity or femininity of students by teachers and 
others who have known them well show only slight agreement 
with the test score. This is not surprising, however, in view of 
the fact that ratings of the same subject by different persons are 
often very different. Perhaps the best evidence that the test does 
measure a kind of psychological masculinity or femininity that in 
certain cases runs counter to Biblogifcal sex is to be found in the 

^®This would of course only be the case if tlie various items ■were in- 
ternally consistent with each other, that is, part of d larger whole. If “mas- 
culinity” in one area were as likely to be associated with “femininity” as 
with “masculinity” in other areas, the ratings on a large number of such 
items would tend to cancel each other instead of summating. The extent 
to which such ratings take a constant direction is at least a rough measure 
of the extent to which we may regard “masculinity” or “femininity" as 
general traits that each person displays in varying degrees, rather than a 
group of merely circumstantial &ctoi 5 without consistent association with 
each other. 

Lewis M. Terman, Catherine Cox Miles and Assistants, Sex and Per- 
sorudity; Studies in Masculinity and Feminmty (New York, McGraw-Hill 
Book Co., 1936), pp. xii - 1 - 600. 
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evidence reported for one group of sex inverts who, both in 
respect to the pattern of their physical desires and their general 
interests, resemble the opposite sex rather than their own sex. 
These persons may thus be said to represent the extremes of 
femininity in males and masculinity in females. In a culture such 
as ours, sexual inversion falls .strongly under the social taboo, and 
persons who exhibit such tendencies are therefore in constant 
risk of ostracism, loss of employment, or even of imprisonment. 

However, our major interests in mental masculinity or femi- 
ninity arises from its significance in the life of the average normal 
person. Terman and Miles have shown that the greatest difference 
between the sexes in respect to expressed interests and attitudes 
appears during adolescence.^ Girls, on the average, earn their 

13 Also known as homosexuals. 

1“ The origins of sexual inversion in the individual are not known. Many 
believe that it may have its starting point in some kind of glandular in- 
balance. This point of view receives some support from experiments car- 
ried out with animals in which more or less complete inversion of the 
usual pattern of sex behavior has been brought about by injecting hor- 
mones of the kind secreted by die gonads of members of the opposite sex 
directly into the blood stream. Young female chickens so treated will crow 
like cockerels, with all the accompanying ritual of arching the neck, flap- 
ping the wings, and even seeking out a high place from which to carry 
out the act. 

On the other hand, case histones of the early development of homo- 
sexual persons appear to indicate that the early experiences of these per- 
sons also are likely to have been somewhat different from those of most 
children. Terman and Miles made a special study of eighteen of the group 
of seventy-seven male inverts whom they studied and found that in every 
one of these cases the mother was the preferred parent and that in fifteen 
of the eighteen cases the father either died during the subjects childhood, 
was much away from home during that time, or is described as brutal, 
cold, or domineering. In only one cose was there close association between 
the boy and his father; in this case the father was an invalid. The ma- 

a showed some indication of an inverted pattern of interests in early 
mod. They preferred the companionship of girls at an age when most 
boys play almost exclusively with other boys; they enjoyed such typically 
femimne activities as plaving with dolls and playing house. As they grew 
older their interest in active games and sports decrea,sed, and their fondness 
for more sedentary occupations increased. This trend is characteristic of 
girls but not of bovs. In school they preferred languages and the arts to 
mathematics and science. 

It fa possible that a test suitable for use with younger children might 
show slightly different results. The Terman-Miles test is not adapted for 
use with persons who have not a fairly extensive vocabulary and consid- 
erable skill in reading. However the fact that the eighth-grade boys ranked 
less m.'isculine in tlieir responses to this test than did those somewhat older 
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most highly feminine score on the M-F test when they are in the 
eighth grade; boys make their most masculine score during the 
third year of high school. Roughly, these periods correspond 
to the usual age at the attainment of puberty. Perhaps the ex- 
planation for the wide divergence of the sexes in psychological 
traits at that time is a reflection of the adolescent’s intense in- 
terest in all matters that have to do with the establishment of his 
status as man or woman. 

Scores on the M-F test show small but significant relationship s 
to a number of factors, such as occupational choice and occu^- 
tional success, education (especially among women), interests, and 
experiences. Although none of these relationships are high enough 
to make the test of much usefulness for individual guidancejjhe 
study is a beautiful demonstration of the basic consistency of 
the pattern of an individual personality. The sexes differ in respect 
to a large number of tendencies, some of which are of obvious 
importance, while many others appear, at first thought, to be too 
trivial to warrant serious consideration. The significant thing that 
Terman and Miles have shown is that these tendencies, both small 
and great, are consistent for normal persons as well as for the 
abnormal, and for the individual as well as for the averages of 
groups. Personality grows and develops consistently, not at ran- 
dom, and each individual expresses lus personality in a host of 
ways that reveal the same fundamental tendencies in spite of their 
superficial differences. For example, a person whose first associa- 
tion with the word trunk is “elephant” is somewhat more likely 
to think a marigold is a fabric, to know that peat is used for 
fuel, to be angered little or not at all at having his or her po- 
litical views ridiculed, to dislike study, to admire Cromwell 
but not Columbus, and to believe that green-eyed people are 
not to be trusted, than is another whose first association with 
tmnk is “travel.” Tlie latter person may know that "a marigold 
is a flower but think that peat is used for paving, be much 
angered at having his or her political views ridiculed, lilce 
study (or at least claim to like it), dislike Cromwell but ad- 
mire Columbus, and reject the superstition that green-eyed 

suggests that the changes in behavior that appear with puberty are pri- 
marily responsible for the apparent accentuation of psychological seic dif- 
ferences at these ages. 
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people are not to be trusted.^® One of these combinations is made 
up of responses more often given by women than by men while 
the other follows the opposite pattern. Can you guess which is 
which? 

Equally marked differences appear in the free associations to 
common words given by persons of opposite sex. Try these words 
with some of your friends of both sexes. Merely tell them that 
when you pronounce a word they are to respond with the very 
firet word that pops into their minds, without stopping to think 
about it. 

1. Pound 3. Foot 5. Lace 

2. Park 4. Iron 6. Cast 

Although you will find that some associations are given about 
as often by one sex as by the other, certain ones are much more 
likely to be given by males than by females and vice versa. If you 
„.try the experiment with a fairly large number of persons, the 
differences will almost certainly be large enough to yield rather 
convincing evidence that the content of five average man’s mind 
differs somewhat from that of the average woman. Nevertheless, 
every normal person shares in the interests typical of both sexes. 
This fact is clearly shown both in his free associations and in his 
responses to such a test as that devised by Terman and Miles. 
Although responses in accordance with an individual’s own sex 
usually predominate when the number of items tried is large 
enough to yield a reliable total, I have yet to find a single person 
whose responses did not also include a fair proportion of those 
typical of the opposite sex. It is likely that any one who, in his 
psychological make-up, could be regarded as either 100 per cent 
masculine or 100 per cent feminine would be a very abnormal 
person indeed. 

Again it becomes necessary to warn the too credulous reader that we 
are dealing here with a very small sampling of several hundred such items 
in which the sexes have been shown to differ on the average, but not in 
all individual cases. Probably no one who reads this, regardless of his sex, 
will find that his own reactions correspond to either of the above patterns 
in all its details. Yet each of tliem, considered individudly, has been found 
to occur more often among the members of one sex than among those of 
the opposite sex. When the total number of “feminine” responses is sub- 
traned from the total number of “masculine" responses made by an in- 
dividual person, the result may be looked upon as representing the “balance 
of power" of psychological masculinity or feminity in his personality. 
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FIG. 97.— DIFFKRENTIATION OF SCORES MADE BY MALE AND FEMALE 
SUBJECTS ON AN INTEREST TEST 

(Reproduced by permission of the author and the publishers from Sex 
and Personality, by L. M. Terman and Catherine Cox Miles. McGraw-Hill 
Boole Co.) 


THE GROWTH OF SEX INTERESTS 

Formerly it was thought that sex interests and sex desires did 
not exist before puberty. This is not the case. Even very young 
children show evidence of sex feelings that appear to be similar 
to, if not identical with, those appearing later. But it is unques- 
tionably true that at adolescence sex drives become far stronger 
and more definitely patterned than they are in childhood. The 
little child enjoys being petted and caressed by almost any one 
of whom he is fond. But his enjoyment is evidently not very 
intense, as any one can determine for himself by offering a 
counter-am-action such as a bit of candy or an interesting toy. 

It does not take much to induce the child to wriggle away from 
the fondler and become absorbed in the new interest. A much 
stronger counter-interest is required to distract a boy o r girl of 
seventeen from the joys of a petting party. 

Because the sex interests of the prepubescent child are normally 
so vague and diffuse and so overshadowed for the most part by 
other and more immediate drives, it is not strange that their ex-^ 
istence was long ignored. Indeed, during the greater part of the 
elementary school period most children react toward the oppo- 
site sex in a way that to the casual observer would more nearly 
suggest sex aversion than sex attraction. Boys are reluctant to 
permit girls to join in their play, and girls are likewise intolerant , 
of the behavior of the boys. But closer observation suggests that 
much of this apparent antagonism is merely a cloalc by which a 



490 DEVELOPMENTAL PSYCHOLOGY 

/ vciy real interest is concealed. As children grow older, more con- 
tacts between the sexes can be noticed. In the pubescent or early 
adolescent child, these contacts retain much of their earlier appear- 
ance of .surface antagonism. They take the form of teasing, of 
pulling and hauling each other about, scuffling, or “razzing” each 
other, and this backhanded way of .showing mutual interest is 
pamcularly likely to be' resorted to if observers are present. 
,,yf'hc sex drive is not the child of sin, as our Puritan ancestors 
represented it to be, but of physiology. At the time of puberty 
and even before, during the period of pubescence, marked changes 
take place in the secretions of die ductless glands, especially in 
those coming from the gonads or sex glands. It is to these secre- 
, ,,tions or honnoncs, as their active elements are called, that we owe 
the great changes in bodily form and appearance that were de- 
scribed at the beginning of this chapter. Remove the glands before 
puberty, and but few of the secondary sex characteristics will 
y^ppear. Remove them after puberty and many of the characteris- 
tics will become greatly modified. If these secretions are powerful 
enough to change the bodily form, alter the distribution of fat 
cells, cause a beard to grow on the smooth face of the boy and 
modify the pitch of his voice, it is not surprising to find that 
changes also take place in the fundamental drives by which be- 
havior is motivated, as well as in the behavior itself. 

The fact that under modern social conditions the sex drive can- 
not be completely gratified as soon as it is felt introduces a good 
many complications for the adolescent. A generation or two ago, 
when about the only way of dealing with the matter was to try 
to keep the sexes apart until the proper time for courtship and 
j marriage had arrived, the problems confronting the adolescent 
were somewhat different from those likely to be faced by the 
growing boy or girl to-day when greater freedom of association 
is the rule. But even now, many find it difficult to make the 
transition from the social life of childhood, which centers so 
largely around friends of their own sex, to the normal social life 
of the adult, which involves both sexes. Sensitive children are 
.sometimes kept from having anything to do with companions 
of the opposite sex by the good-natured chaffing and ridicule of 
more sophisticated older brothers and sisters to whom their awk- 
ward and embarrassed floundering in the direction of love-mak- 
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ing are supremely lunny. Sometimes, either from too much 
reading of romantic tales or from ideals unwisely instilled by 
parents in an attempt to prevent the formation of undesirable 
attachments, adolescents get such an exaggerated idea of the Im- 
portance of any association between the sexes that they cannot 
take even a chance acquaintanceship casually and naturally. The 
rough and ready play, the pushing and tussling between boys and 
girls whose adolescent interests are just beginning to show them- 
selves is the best possible preparation for building up the open, 
unabashed, and healthy attitudes toward persons of the opposite 
sex that are so necessary for happy adjustment later on. 


THE SOCIAL LIFE OF THE ADOLESCENT 


Not only does the adolescent, as a rule, begin to show a new 
interest in the opposite sex, but a new element appears in his 
relationships with persons of his own sex. This is the formation 
of clubs or gangs. It is, of course, true that long before the age 
of adolescence children play together in groups and fom special 
friendships that give these groups something of a lasting character* 
But in most cases the social groups formed by young children 
lack the solidarity and the feeling of group-consciousness that 
characterize the adolescent gang or club. 

The typical boy’s gang is closely organized about a leader. The 
leader may earn and hold his place by force of arms— his/own flesh 
and blood arms including the fists in which they terminate. This is 
likely to be the case when the gang is organized chiefly for fight- 
ing and must hold its own against other neighboring gangs. Or he 
may be chosen because of his a thletic a bility, his clwemKsJtn 
planning and carrying out small pilferings, or for any other special 
aptitude that furthers the group interest. The leader must be a 
good deal of a dictator, able to down those who question his 
authority, else the gang will soon break up. But he must also be 
able to convince the other members of the group that his dictator- 
ship is just, according to boyish standards. ' ' 

I^Girls as well a s bovs form a good many special clubs and cliques * 
L during early adolescence, but with the exception of those under ^ 
adult supervision, they are not likely to be as highly organized 
or as closely knit as the spontaneous social groups formed '|y 
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boys. The boy's gang usually has a name; the girl’s clique rarely 
has one unless an adult provides it or at least suggests the idea. 
The girl’s group is more likely to be organized around three or 
four close friends who unite in deciding who shall be admitted 
to the group and who shall be excluded from it. For the most part 
their decisions are made on purely personal grounds. The bo5r’s 
gang has a definite leader about whose identity there is no ques- 
tion, but if a girl is asked who is the leader of her group she is 
more likely to name two or three persons than one. The boy’s 
gang has a fairly definite purpose. It may be athletics, it may be 
'■■‘plundering, it may be fighting, it may be hiking. The girl’s club 
is less likely to center around any particular activity. Its members, 
however, share among themselves various “secrets,” bits of gossip, 
and so on to which they often refer mysteriously in the presence 
of outsiders in the hope of arousing curiosity and envy. 

Both with girls and boys the clidj or gang gains its solidarity 
quite as much by excluding certain persons as by admitting others. 
In this respect it is very like the social cliques established by older 
persons. Mary objects to inviting Susan Brown to her party “be- 
cause she doesn’t belong to our crowd,” and her mother “never 
, secs anything” of her next-door .neighbor who belongs to a dif- 
ferent social “set.” And like their elders, adolescent boys and girls 
look upon certai n groups or cliq^ as superior to others and make 
strong efforts to be admitte^fothese favored circles. 

Unquestionably the influence of his associates upon tlie way 
the adolescent thinks and acts is very great; greater, probably 
than at any previous stage of his life. For the adolescent there 
can be no stronger argument for having or doing a thiiig than 
the fact that “all the others are doing it.” Nothing is liltely to 
awaken so great an emotional disturbance or cause so much 
worry as the feeling that he is in some way different from the 
others. “Others” in this case, means the other members of his 
own particular group; he is not especially concerned about re- 
sembling those belonging to some other clan. A fashion started 
by the leaders of a group, even though it may happen to be un- 
comfortable or inconvenient, is faithfully copied by all the lesser 
members. Opinions, prejudices, beliefs, likes, and dislikes are like- 
wise determined by the group, and the boy or girl who differs 
is made to feel the force of group ostracisi^ unless he has suffi- 
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cient force of personality to bring the others around to his point 
of view. Mastery, conformity, or exclusion— these are the social 
alternatives with which tHe adolescent is faced, and no half-way 
measures are possible. Organizations such as the Scouts, the C^p- 
fire Girls, the junior Y.M.C.A. and Y.W.C.A. are doing a good 
deal to capitalize the group interests of the adolescent and to 
mold the attitudes of Ae individual by tactful modifications of 
die standards of the group. 

THE “iIABIT-LAg” IN FAMILY RELATIONSv 

When a little child, the boy or girl is of necessity cared for 
and protected in the home. He does not have to make very many 
plans for himself, and he gives little thought to the future. But ^ 
it will not be long, now that he has reached adolescence, before 
he must leave the home and look after himself. He has to grow 
up mentally and emotionally as well as physically. And this means 
a good many changes in habits and points of view. It means 
breaking old habits as well as learning new ones. 

This often is a difficult task both for the adolescent himself 
and for other people. The boy who has suddenly shot up in 
height until he is dmost as tall as his father looks in the glass 
and says to himself, “Now I am a man.” And he expects people 
to treat him as a man. BUtTus* childish habits still have hini'Tn 
their grip. H6 borrows his father’s neckties and fusses about the 
creaseTn his trousers, but he neglects to wash his ears. He wants 
to drive the family car, but he cannot remember to keep the 
garage door locked. He spends his allowance for i ^-cream- and 
candy a nd has nothing left for more important needs. He wants 
to beThdependent, to look after himself and manage his own 
affairs, but his old childish habits of expecting somebody else to 
take the real responsibility continually get him into trouble. Like 
Alice in Wonderland he is grown up one minute, and the next 
minute he is a child again. ’ ^ 

The adolescent is not the only one who has to form new habits 
as a result of his growing up. His parents are faced with the same 
problem. All his life they have been used to watching over him, 
making decisions for him, demanding obedience from him in 
little matters as well as in greater ones. Now the time is coming 
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when they must relax their hold in preparation for the time when 
it must be relinquished completely. This is not easy. It is made 
more difficult by the fact that there is no hard and fast rule con- 
cerning the time when parental control shall come to an end. 
Although legally a parent’s control ceases when the boy or girl 
comes of age, which in most states is at twenty-one years, many 
young people are still in college and financially dependent upon 
their parents at that time, and it is perhaps not unnatural for par- 
ents to feel that personal and fmancial dependence should go to- 
gether. Even after tihe chifd is earning his own living, the old habits 
of parental dominance may still hold sway. Particularly for the 
mother whose whole life has been given up to her children is it 
difficult to let them go and live fives of their own in which she 
will play a much smaller part. 

The conflict between old habits and new requirements— repre- 
sented on the. part of the adolescent by his feeling that he is 
grown up, that he wants to be treated like a grown-up, while 
he still has habits of acting like a child, and on the parents’ side 
by their recognition that the child is growing up, their feeling 
that he ought to act more like a grown-up, although from force 
of habit they continue to treat him as if he were still a child— 
often makes for a good deal of friction. This friction can be 
greatly lessened if both parties realize that they have a definite 
kind of adjustment to make in which old habits have to be broken 
up and replaced by new ones. The adolescent has to stop acting 
like a child and behave like a grown-up. The parent has to stop 
treating him as a child and permit him adult freedom, responsi- 
bilities, and privileges. If each will bear in mind that no habit is 
overcome all at once and that occasional lapses into the old ways 
must be expected, much of the irritation that is otherwise likely 
to result from the fact that the old ways of doing things still crop 
put now and then, will disappear. A good deal of tolerance is 
needed on both sides, 

ADOLESCENCE IN OTHER CULTURE-GROUPS 

In certain primitive societies the beginning of adolescence is 
marked by elaborate ceremonies, t he “pubic rites ” as they are 
called because they take place at puberty. After the rites have 
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been performed the child is looked upon^ an a dult who is no 
longer subject to parental control but only to the laws o*f the 
triiw. XJsually there is separation from the parents at this time. 
'flGie girl is given in marriage; the boy, if he does' not marry at 
once, goes to live with the meq. 

' In certain respects, at least, this clear-cut separation of child- 
hood from maturity and the public recognition and acceptance 
of the change in status of the youth who has fulfilled the pubic 
rites greatly simplifies a good many of the problems of “growing 
up” that adolesce nts in our culture are likely to experience. In 
these groups Aere is no question of the amount of responsibility 
that must be assumed or the degree of freedom that is permitted 
to any child at any time. All such matters are determined by the ' 
rules of the tribe. Moreover, special provision is made for in- 
structing the children who are to go through the rites as to their 
exact part in the ceremonials and the kind of behavior that is 
expected from them after the rites have been completed and 
they have been oflicially recognized as adults.^* 

Authorities are not in complete agreement as to the relative 
difficulty of the adjustments that adolescents in primitive groups 
and those in more advanced societies such as our own are obliged 
to make. The former have the advantage of knowing more pre- 
cisely just what is expected from them and of having their status 
in the tribe more clearly defined. In some ways they are per- 
mitted greater sexual freedom, and they usually marry at a much 
earlier age titan is customary with us. This unquestionably reduces 
some of the tensions that exist among adolescents in our society, 
where the financial and social responsibilities incident to marriage 
and child-rearing are so great that they can rarely be assumed 

i®In some tribes all the ccremooies are completed at one time, and the 
youth passes direedy from childhood to adulthood with no intermediate 
stage. In others there is an initial and a final ceremony, separated from each 
other by periods varying from a few months to three or four years. 
In the latter case the interval is commonly looked upon as a probationary 
period during which the boy or girl is expected to learn the manners and 
skills that will be required from him as an adult and is instructed in die 
tribal secrets and beliefs. In many instances the adolescents who are going 
through this period of initiation and traitung are kept in groups by oieni- 
selves, the boys in one group, the girls in another. Each group Is under 
the charge of an older person of their own sex. In other tribes, the inidates 
continue to live with tiieir own families but must assume certain new re- 
sponsibilities and conform to new restrictions or taboos. 
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Tintil many years after physiological maturity has been reached. 
On the other hand, the primitive youth has his ovm problems to 
meet which may be equally as difficult as those of our own cul- 
ture, though not of the same kind. ® 

vivid dwcription of the rules and restrictions governing the be- 
havior of the children and adolescents in a New Guinea tribe with 
whom he lived on intimate terms for a period of several montiSs, 
lays particular stress on the large number of taboos or tribal pro- 
hiBltrons, to which all members of the tribe'must conform on 
threat of extreme punishment, for the most part believed to be of 
supernatural origin. Whiting disagrees with the point of view 
adopted by many anthropologists who, impressed by the apparent 
simplicity of primitive life and its freedom in respect to many 
matters about which our society imposes comparatively rigid 
rules, have assumed that problems of personal adjustment and 
mental health in these societies are few and easily met. B y way 
of example he cites the case of one of the two adolescent boys 
in the hamlet in which he lived whq_ beca me definitely neurotic. 
Whiting describes a number of instances in which this lad mani- 
fested extreme fear, out of proportion to that shown by other 
members of the group. On at least one • occasion, a nightmare 
during which he believed that his father’s ghost appeared and 
tried to take his soul away, precipitated an illness so severe that 
he was incapacitated for almost a month, although his tempera- 
ture remained normal and there were no symptoms of any physio- 
logical disturbances that could account for the attack. It is not 
without interest to note that the boy ascribed his illness to sorcery 
by the father of a girl whom he was secretly courting but who 
fell within the ince.st taboo although not closdy related by blood. 
Tlte fact thayhe was officially affianced to another girl, whom 
he did not like, undoubtedly added to his conflict and to his 
se nse of gm lt. 

All this should warn us against die easy assumption diat persons 
living under conditions that to us seem greatly simplified when 
compared to our own are relatively free from problems of adjust- 
ment. Children in. such groups have a different set of rules to 

iTjgjm w. M. "Whiting, Becomng a Kiooma: Teaching and looming 
m a New Gidnea Tribe (New Haven, Yale University Press, 1941), pp. 
m + aid. 
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leam, and their behavior is governed by different concepts of 
good and evil,jDf causes m^^coiweguences. But people are human 
beings, regardless of the social conditions under which they live, 
and the problems incident to passing from childhood to maturity 
are not obliterated by changing their pattern. Adolescence is a 
time when many new ways of thinlring and behaving have to be 
learned, and although the lessons may. be interesting, exciting, and 
highly vital, they are not always easy. Most of you who read tliis 
will at least have passed through the greater part of this period 
and have acquired considerable skill in living at the adult level. 
Many of you have already forgotten enough of the early stages 
of the transition from child to adult to make it hard for you to 
understand and be toleranTfowird'the blunders of younger broth- 
ers and sisters or others who are still at the cross-roads. We should 
not forget that while physiological maturity comes of itself, the 
particular pattern of s ocial and emoti onal mat urity appropriate 
to happy at^ e ffectiv e life in any social group has to be learnS 
an3"tfie early stages of learning are likely to be the most difficult v 

THE STORY OF AN ADOLESCENT BOY 

Harold E. Jones, Development in Adolescence ' (New 

York, D. Appleton-Century Co., 1943), pp. xx+i66. 

This is the story of John Sanders, a boy of about average ability, 
who grew up in an ordinary type of home in a middle-class neigh- 
borhood. Perhaps John had greater difficulty than most boys in 
meeting the new social requirements that come with adolescence, , 
but certainly his problems were of a kind that many boys and girls 
experience. The report shows in detail the methods used by the 
author and his colleagues at the University of California for studying 
growth and behavior during the adolescent period. It is illustrated 
by a large number of graphs that demonstrate the many changes in 
skills, interests, and personality characteristics that took place in John 
between the ages of eleven and eighteen years. After reading it you 
should have a much clearer idea dian you are now likely to have 
of the methods used by psychologists for studying children, and you 
will also gain a keener appreciation and understanding of the diffi- 
culties with which many adolescents have to cope. 



Chapter XIX 


THR COLLEGE YEARS 

Why would not every school-boy be able to get into 
college even if he had the necessary funds? 

In the elementary school, the children who come from 
homes of the better class do better work, on the 
average, thm those from poor homes. Does the 
same rule hold good for college students? Explain. 

What are some of the most important causes of failure 
in college? 

What kind of eye movements take place during read- 
ing? Is the rate of eye movements an important 
factor in determining the rate of reading? About 
what proportion of the reading time is taken up 
by the movements of the eyeball? 

What two factors are of chief importance in determin- 
ing the average number of words that can be 
apprehended during a single fixation pause? 

What can the slow reader do to increase his rate of 
reading? 

What suggestions would you make to a college student 
who complains of his inability to remember what 
he reads? 

How is 'Motivation" defhied? 

Does a powerful motive or drive always lead to effec- 
tive action? Why not? 

What is an instinct? What is the' attitude of most pres- 
ent-day psychologists toward former theories of 
instinct? 
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Hoto do we judge the intensity of a motive? Its clear- 
ness? How do purposes differ from motives? 

What are the chief ways in which the motives of ani- 
mds and very young children differ from those 
of normal adults? 

Under what circumstances may a conflict between 
motives interfere with effective action? Under 
what conditions may conflicting motives be advan- 
tageous? 

What is the best way of handling conflicting motives? 
To what less desirable methods do people some- 
times resort? 

What is the best sigyi of a mature personality? 


GENERAL CHARACTERISTICS OF THE 
COLLEGE STUDENT 


By the time the boy or girl is ready for college, both physical 
and mental growth are well-nigh co"mpleted. Boys gain slowly in 
height until abqnt the age of twenty, but the total amount of this 
gain is very small; while the height of girls increases little or not 
at all after the age of eighteen. Recent studies have suggested that 
mental growth also continues a little longer, on the average, in 
boys than in girls, but of this we are less certain.^ In both sexes 
there is usually some gain in weight after growth in height has 
ceased, and certain bodily measurements, such as depth of chest 
in both sexes and width of hips in females, continue to increslse 
slightly for many years after the body as a whole has ceased to 


grow. 

/ Among males, motor abilities of all kinds reach their peak at 
this age and interest in atliletics and in competitive sports of all 
kinds is correspondingly high. As a matt er of fgpf, fhp. pp-riod 
£rorrL.^bteen,-to twentv-fiye is the time when nea rly alLabilities 
reach their highest lev el, ^particularly for the college student, it 
is likewise the time when serious plans for the future must be 


See Terman, Genetic Stttdies of Genius, Vol. Ill, The Protnise of Youth 
(Stanford University, Stanford University Press, 1932). 
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made, •when childhood is finally left behind, and manhood or 
■womanhood is begun. 

If we compare the intelligence of college students with that of 
all the young people in the country who are of college age, we 
find, as we might expect, that the students are a very highly 
selected group. As a matter of fact, the further we go up the 
educational ladder the more persons we shall find whose ability 
is not equal to the climb and -who therefore drop out, leaving only 
the more able ones to go on the higher levels. Idiots and low- 
grade imbeciles rarely get into school at all. The higher-grade 
imbeciles and the morons reach their limits somewhere in the 
lower grades of the elementaty school. Most of the “dull normals” 
stop with the junior high school, though a few of i/he more indus- 
trious and ambitious struggle on a little further.vV ery few chil- 
dren whose intelligence is not at least a little above average suc- 
ceed in graduating from high school (except in the vocational or 
trades courses), and only a highly selected few complete the col- 
lege preparatory courses. 

Even this repeated sifting is not enough. Most of the leading 
colleges, in an attempt to reduce the number of failures after 
entrance, malte a further attempt to select for admittance only the 
really able members of this already select group. In doing this 
some colleges depend chiefly upon entrance examinations; others 
take only those who stood in the top half or perhaps the top third 
of their high-school classes, but the majority in determining 
admissions take into account both the high-school record and the 
performance on entrance examinations (which nowadays usually 
include an intelligence test). By careful study of the entrance 
records of students who afterward fail in their college work and 
comparison of their records with those of the students who suc- 
ceed, many colleges have succeeded in locating what they call a 
“critical score” which serves as a dividing line between pgssible 
success and almost certain failure. For example, Johnston,* at the 
University of Minnesota, found that of zo8 students who entered 
the freshman class with scores below the critical point, all except 
three had failed before the end of their first year. But of the stu- 

* J. B. Johnston, “The Study of Student Aptitude for College Work as a 
Mems of Educational Guidance,” University of Minnesota Faculty Bulle- 
ii», 1947, Vol. T, No. I, pp. 4. 
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dents whose scores were above this point, 42 per cent also failed. 
The critical score predicts failure very weU because it selects 
the students who cannot do the work even though they try. But 
it is less accurate in predicting success because some who could 
succeed will not make the necessary effort to do so. However, it 
seems reasonably safe either to refuse outright to admit students 
whose scores are so low that failure seems almost certain or. to ad- 
vise them strongly to turn their interests in some other direction. 

Another possible solution is to recommend students whose abil- 
ity to complete the regular four years of college is doubtful to 
take their first two years at a junior college. Iii this way they may 
be enabled to continue their education up to a formal graduation 
and then stop with no feeling of having failed. On the other hand, 
if it then seems advisable they can usually transfer to a regular 
four-year college without loss of standing. The junior college 
•thus serves a number of important purposes. It provides voca- 
tional preparation for certain kinds of work that require less than 
four years training beyond high school. It furnishes further edu- 
cational and cultural training for those students whose interests 
or abilities do not fit into the pattern demanded by a regular four- 
year college course but who nevertheless desire some additional 
education after completing hi^h school. It gives opportunity for 
many of the personal-social experiences of college life for students 
who would otherwise miss them. It provides students who have 
matured slowly some further time for “growing up.” 

The junior college of to-day frequently offers quite as good 
training as is provided by the larger colleges and universities for 
the first two years of college work. Upon graduation, transfer to 
a regular four-year curriculum may usually be made without loss 
of standing if the student’s work has been of good quality and the 
college is on the accredited list.® 

Because of successive eliminations of the less able members of 
the group, it comes about that the great mass of college students 
are recruited from the upper fourth of the intellectual distribu- 
tion. Those who remain to graduate form a still more highly 

a Students who ate likely to de^e such a transfer should always ascertain 
whether or not the school has been accredited before planning to enter a 
junior college. This information can be secured by writing directly to the 
college authorities. , ' . 
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selected group, and as a rule only the best of the graduates become 
candidates for higher degrees. 

The greater number of college students come from better than 
average homes. In part this is because of i3ie relationship between 
socio-economic status and intelligence. But if a college professor 
or a doctor has a son witlt an IQ of i 4 o,l^he chance that this boy 
will be sent to college is far greater than that the equally brilliant 
son of a day laborer will be given -the same opportunity. Altliough 
college students come from all ranks of society, the proportion 
coming from cultured homes is much greater than chance alone 
would lead one to expect. But— and this may seem strange until 
you stop to think about it— among those who do succeed in get- 
ting into college, there is little or no relationship between thtf cul- 
tural level of the home and college success. Indeed a few studies 
have shown a small tendency in the opposite direction, students 
from the poorest homes doing on the average a little better work 
than those from the best homes and vice versa. There are two 
reasons why such a reverse tendency may exist. The first is that 
the students from the poorer homes are more highly selected 
than those from the better homes. Since college is not a social 
tradition with these groups, parents are not lilcely to think of 
providing college training for iheir children unless they show 
very decided ability. But in the upper social classes, where going 
to college is pretty much the accepted thing, almost any youth 
who is not an absolute dunce will be entered, if family influence 
and special tutoring can do it. Moreov er, the student whose family 
has made a great many sacrifices itTorder to send him to college 
is likely to make a greater effort to do his best than the one who 
takes his opportunity to be sent to college for granted. 

FACTORS CONTRIBUTING TO SUCCESS OR FAILURE 

Many studies have shown that students vary greatly in the 
extent to which they succeed in their college work. Some fail 
miserably and sooner or later drop out; some succeed by taking 
more than the allotted time; others make brilliant records and 
graduate with high honors. 

In trying to account for these differences we naturally think 
first of the question of intelligence which we found so important 
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in determining school success among younger children. In col- 
lege, too, differences in the intelligence of the students account 
in part for the differences in their academic accomplishment, but 
non-intellectual factors likewise have a good deal to do with it. 

Differences in early preparation play a part. Particularly when 
they first enter college, students whose high-school preparation 
has been poor are at a disadvantage as compared to their class- 
mates. But if they are intelligent and industrious, this can usually 
be overcome. However, neither intelligence nor the kind of high 
school attended can account for all the differences found in the 
quality of the work done by college students. 

I Poor health accounts for some failures and for a good many 
cases of delayed progress. Defective sight or hearing, sometimes 
unrecognized by the student himself, may cause difficulty. Finan- 
cial conditions that mal te it necessary for some students to earn 
all or part of their' expenses impose further strain, particularly 
with overambitious students who insist upon carrying too heavy 
a load of class work along with their outside jobs and who pay 
the penalty in broken health or low marks. 

But although all these things arc significant, the fact remains 
that there are many students of good intelligence and excellent 
health, not handicapped by lack of funds, who nevertheless fail 
in their courses, while there are others of less ability who do good 
work in spke of adverse conditions. Although many factors con- 
tribute to these differences in achievement, two are of outstanding 
importance; differences in ^d^^^a^^and differences in^^^- 

^ven very bright students are sometimes found to have such 
poor habits of study dr to be so poorly motivated toward their 
college work that they continue to fail in spite of their ability. 
Sometimes their difficulties are found to be very specific.JPoor 
reading habits are among the most common of these. /KeaSlng 
difficulties may be classified under two broad heads; those h aving 
to'do'with the mech anics of reading and those having t o do wit h 
die comprehension and Qrpni^SonT6r~e3 S cIent retention of tha t 
which is read. 

A large number of psychological studies have been made of the 
movements of the eye during reading. The discovery that in read- 
ing the eye does not follow the line of print with a steady sweep 
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but moves in a series of rapid jumps interrupted by pauses during 
•which there is fixation on some definite point is commonly attrib- 
uted to E. Javal in an article published in 1878. ^Perception of 
words and phrases occurs during the fixation pauses. The actual 
eye movements are too rapid for anything to be perceived clearly. 
You can observe these eye movements for yourself by standing 
behind some one who is reading and holding a small mirror in such 
a position as to catch the reflection of his eyes. For careful study, 
however, a more exact and permanent record is needed which 
will show not only the mo vements of the eyeball but also the 
exact points at which fixation occurs as well as the length of the 
fixation periods. This is done by means of recording cameras with 
accessory apparatus especially designed for this purpose. Many 
thousands of such records have been made, using as subjects both 
rapid and slow readers, children just beginning to read and adults 
whose reading habits extend back over a period of many years. 
The effect of varying the difficulty of the material to be read, of 
changing the size of type or the form or spacing of the letters 
and many similar questions have also been studied. 

As a result of all this, a number of interesting and significant 
points have been discovered, among the most important of which 
are the follo'wing: 

1. Differences in. speed of reading. .depend chiefly upon three 
factora, (a) the number of fixation pauses per line,* (t>) the average 
diuation of the pauses, and (c) the frequency of regressive (back- 
ward) movements which are usualiy made for the purpose of verify- 
bg what has previously been imperfectly perceived or comprehended. 

2. About 90 per cent of the total reading time is taken up by these 
three factors. Tne saccadic movements ® of the eye itself occupy only 
about JO per cent of the reading time. The rate of these movements 
is not under voluntary control. 

The number of fixations per Ime will of course vary with the 
number of words per line as well as with other factors. In read- 
ing ordinary prose, college stu dents..nf.' average^reading profi- 
cie^y^yyilljnakSLab^^ pauses per line on the_a£e ragfi. 

This of course means that not one but several words are appre- 
hended at each pause. And while differences in visual acuity 

* Assuming, of course, that the readmg material used is the same for all 
subjects. 

* Saccadic means “quick, jerky.” 
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undoubtedly have some bearing on the differences in the number 
of words perceived during a single fixation, this factor is of much 
less importance than the naive person is likely to suppose, unless the 
visual difficulty is so extreme as to constitute a major handicap. 
Of much greater importance are (i) perceptual habit or over- 
learning ® of the visual appearance of words through much prac- 
tice in reading, and (2) extensive acquaintance with the meaning 
of words which enables the reader to make inferences about them 
on the basis of the context from relatively small perceptual cues. 
It can readily be shown that the clearness of perception decreases 
as the angular distance from the fovea or center of vision in- 
creases. Ordinary experience demonstrates this, for while you 
see objects in marginal vision well enough for many purposes, 
if you wish to examine them carefully you must look directly 
at them. It is understandable enough, then, that both long familiar- 
ity with the visual appearance of words and familiarity with the 
setting in which particular words and phrases are likely to occur 
will aid in the establishment of “higher-order units” ^ which can 
be apprehended during a single fixation pause. For it must not be 
thought that the fixation pause represents a period when the finer 
details of a word or sentence can be examined. Such examination 
would require additional small eye movements which the record- 
ing camera would detect. During a single glance, the eye of the 
experienced reader focuses upon some key point which is seen 
most clearly, while other parts of the field of vision are filled 
in, in part by less clear perceptnal cues and in part by inference. 
Sometimes, as reading progresses, the previous perceptions do not 
seem to fit in smoothly with what follows so as to make a reason- 
able whole. In such cases the eye is likely to make a backward 
sweep, usually fixating on a different point, to check the accuracy 
of the early perception. At times the reader is aware of these 
backward movements, but as a rule he is not, since his attention 
is fixed on what he is reading and not on the means by which 
the reading is accomplished. 

. An early study by Buswell * shows how each of these factors 

®See Chapter XVII. 

^ See the discussion of this principle on pp. 457-4.59. 

8 G. T. Buswell, “Fundamental Reading Habits: A Study of Their De- 
velopment.” Supplertientary Educational Monographs, No. 21 (Chicago, 
University of Chicago Press, 1922). • 
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changes with progress through school. At each grade level the 
eye movements of from eight to nineteen subjects whose reading 
ability was judged to be about average for the grade in which 
they were enrolled were photographed, and the results for each 
grade were averaged. Figure 99 shows the changes from the 
beginning of first grade to the college level-in the average number 



PIG, 99.— CHANGES IN THE AVERAGE NUMBER OF FIXATION PAUSES 
PER LINE FROM FIRST GRADE TO COLLEGE 
(After Buswell.) 

of fixations per line. Figure loo shows the changes in the mean 
length of the fixation period, and Figure loi the average number 
of regressive movements per line. In order to eliminate smajl 
irregularities presumably resulting from the fact that the averages 
are based upon only a small number of cases in each grade, the 
curves have been “smoothed” by a method known in statistics as 
"three-point averaging.” • 

"This is done by taking as the value for each successive point on the 
curve the average obtained by adding to the score at that pouit the scores 
for the points immediately preceding and following and dividing the sum 
by three. The values for the initial and final scores are found by multi- 
mying the end score by two, adding the adjacent score, and then dividing 
by three. 





Groda Hlqh School fotja 


FIG. lOO.— CHANGES IN THE AWRAGE DURATION OF FIXATION PAUSES 
FROM FIRST GRADE TO COLLEGE 
(After Boswell.) 



Grade Hlqh School |eqe 


FIG. 'lOI.— CHANGES IN THE AVERAGE NUMBER OF REGRESSIVE MOVE- 
MENTS PER LINE FROM FIRST GRADE TO COLLEGE 
(After Busw^.) 
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Like most learning curves, all three of tliese measures are nega- 
tively accelerated in form, that is, the gains are greatest in the 
early stages and become progressively smaller as learning pro- 
ceeds. There is no clear indication of further decrease in the 
duration of the fixation pauses after the sixth grade has been 
reached, but the number of such pauses continues to show a slight 
falling off until the end of the high-school period. The same is 
true of the rmtnber of regressive movements. Tlie small increase 
shown in the number of fixation pauses by the college students is 
almost certainly the result of an unfortunate selection of subjects 
at that level. 

But these are averages only. At every age and at each educa- 
tional level, wide differences in reading efficiency are found when 
individual students are contrasted with each other. Even among 
college students it is not unusual to find that some individuals 
will require as much as four hours to read an amount of material 
that rapid readers will cover in a single hour. Such persons are 
handicapped throughout their educational career, but this handi- 
cap is particularly felt after entering college where reading re- 
quirements are ektensive, and additional collateral reading is 
usually needed for a really thorough mastery of .course material. 
In effect, the student who learns to read in two hours that which 
previously required four has added two hours to his day, 

» What can the slow reader do to improve his reading habits? 
If his college counselling service has the facilities for a diagnosis” 
of his individual reading habits, he should avail himself of it and 
follow the advice given. If not, he can do something by trying 
to find out for himself what his bad habits are and then make a 
systematic effort to correct them. The following are some of 
the most common factors that make for slow reading. 

I. Inaudible speech movements. People with this habit are some- 
times sutpnseTwne^^ not only an unnecessary practice 

but a harmful one. They protest that "there isn’t any other way to 
read.” But since the most rapid oral reader is unable to exceed a 
speed of around five or six words per second for easy reading mate- 
rial, while rapid silent reading of the same text may run as high as 
ten to eleven words per second, it beconles obvious that the habit 
of repeating the words sets definite limits to reading speed. 

a. Lack of reading experience. The amount of reading done by 
many children and adults seems well%igh unbelievable' to the person 
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who reads slowly and laboriously. Children of high-school age not 
infrequently complete the reading of one or more boolcs a day in 
addition to their school work. They take advantage of every free 
minute to snatch up a book. Thus their reading habits become greatly 
overlearned. But the slow reader rarely does this. He takes less 
pleasure in reading because he reads slowly, and so he reads less. 
While the rapid reader increases his speed through much practice, 
the slow one is likely to lag further and further behind. 

3 . A “perfectionist attitude" in reading; a feeling that nothing may 
be overlooked. Failuie to estabhtk habits of intelligmt_“skip pms. " 
Some kinds of reading material, to be sure, must be gone over eom- 
plctely and carefully. But much of on e ’s inc idental read ing includes 
portions that may.be dismissed, uyth, just, enough rapi 9' scann mg to 
make sure that more careful mading is not reguired^Jbe tapid leader 
learns to grasp the general copteat of a paragraph otf ven. oLan. entire, 
page by means of a fery swift glances. He then proceeds to read it 
more carefully or passes on to the next section according to his judg- 
ment of its importance or interest value. Most slow readers have failed 
to learn this art. They must plod laboriously through each part before 
they are able to judge whether or not it was worth the effort to do so. 


Thus the person who wishes to improve his rate of reading 
should do the following things. He should make a definite effort 
t o read rapidly. A few minutes spent each day in testing to sec 
flow much of the contents of a page of easy fiction can be grasped 
within a space of time considerably shorter than is usually taken 
for reading a similar amount is a device that many people have 
found helpful, gome attention tp^suppressi ng a ny tendency jcp 
^byocal speech while-rea ding i s also desi rable if such habits exist. 
But most of all, the thing that the great majority of slow readets 
need is prantipe. And this takes time. The college student who 
finds it necessary to spend double the time that his room-mate 
takes in order to read his assignments may insist that he is getting 
the greater amount of practice of the two. But a history of the 
amount of reading done previous to college entrance will in al- 
most all cases reveal that the more ra pid reader is the one who 
h as already done most re ading. Moreover, observation of the daily 
reading habits of the two studmts will usually reveal that reading 
for the one is a comparatively formalized affair, while for the 
other it is a part of his daily living. The one reads little except 
as he “settles down to it.” The other picks up a book or magaane 
to occupy any odd moment. The slow reader may be instigated 



512 DEVELOPMENTAL PSYCHOLOGY , 

to read by external circumstances, by his recognition that reading 
is essential to securing an education, but he has not so strong an 
urge to read just for pleasure. The other does not need an external 
incentive to induce him to read and to read frequently and for 
long periods. The problem would be to keep him from reading,^® 
Not only s lo w reading but the fail ure to estabjish. useful ha]^s 
of taking_notcs or of mentally o^anizing^ what has been read in 
such a wa y _ as. to make for systematic retention is a handicap to 
many students. And here the rapid reader is about as likely to be 
at fault as the one who reads more slowly. To_gain t^ most in- 

page one must seek activel^'^"^ 
Many students never pass beyond an attitude of* passive recep- 
tivity. They are willing to be taught but not eager to learn. They 
read without active curiosity; their minds do not lekp "ahead to 
wonder what is coming nor do they attempt to link that which 
was previously read to the new material as it is covered. They 
may labor diligently to memorize isolated facts, but they do not 
organize these facts into larger wholes. They are like the tele- 
grapher who never progresses beyond the “letter habit” stage. 
They never gain the freedom and ease that come with higher- 
order habits of learning. , 

The efficient learner looks' nrst of all for these larger units. 
His first r eading^of an assignmeftt is likely to consist of,a quick 
scanning oT3ie entire aytid e ot ^hapter, for the purpose of ascer- 
t aining' w ha t it is about, wfi^ are the chief points that the, gnrbor 
has attempted to bring out. From this briefsurvev a rough out- 
fineJi then niade to ser ve as a guide for the second more careful 
reading. The advantage of this methoS" Is" twofold.” In the first 
place, by providing the reader with a broad overall view of the 
entire topic at the beginning, it enables him to see details in their 
relation to each other and to the whole. As we have seen before, 
bit-by-bit learning is wasteful of time and effort, and, what is 
more important, it does not make for real understanding. In the 
.second place, the first survey changes the attitude of the reader. 
Every one is familiar with the difference between incidental ob- 

Needless to say, the relation between speed of reading and attitude 
toward reading is not perfect. Some persons read slowly but with great 
enjoyment; others who read rapidly care little for reading. But these are 
tlje exceptions. In th e majority of cases the rule that the rapid reader is 
the one who takes greatest pleasure in reading will be fonnS to hold good. 
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servation and searching for specific things. If you have a fairly 
clear idea of what you are looking for, you are much more likely 
to find it." In like manner, the person who reads with fairly 
pecific q uestions in his mind is likely to gain more exact and 
ne aiiingtul intormation fro m his readin^g than the one who merely 
|hopes to learn an inde finite “something^’ as he goes along. 

Note?aking aids retentionT and if notes are well o rga nized and 
reMouably complete they become useful aids in reyiewii^ the 
field later on... 


But knowing how to study does not^count for much unless the 
kn owkdge is put into practice . ^A rou sing the ^desire to study, 
jdng the Siudying started, and keeping it up until the \york is d one > 
is the really important thing^The same principle holds good with 
everything” else in life. It is activity that counts. The question is; 
How can activity be aroused and directed toward accomplishing 
useful results? liiis process, known as motivation, was discussed 
in some detail in Chapter VT, but because of its great importance 
not only in determining success in college bnt throughout the 
whole period of life, it will be worth our while to review the 
subject in somewhat more detail at this point.” 


THE ORIGIK OR MOTIVES 

Warren’s^" definition of a motive is as follows: “Motive, A 
con scious experienc e or subconscious condition which serves as 
a factor in determining an in dividual’s behavior or social conduct 
in a given situation.” To motivate, ac c ordi ng to Warren, i s “to 
ser ve as an incentive or to pr ovide an i ncentive for an act.’,* In the 
less exact Tankage of eveiyday life we may say that a motive is 
something that induces a per so n to ac t, and to ac t in a gaiticular 
manner. 

In the pro cess of motivating behavior effectivdy we may distin- 
guish three general stages. First there is the incentive which starts 

" The questions at the beginning of each chapter in this book were put 
there, rather than in the more customary position at the end in order to 
stimulate and facilitate an attitude of seemng instead of random reading. 

“ The student may find it desirable to reread Chapter VI before going 
on with this discussion. 

Howard C. Warren, Dictionary of Psychology (Boston, Houghton 
Mifflin Co,, 1934), p. 17 1. Quoted by permission of Houghton Mifflin Co. 
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'the activity, secpndly the xecognitiouxif the^oal, and, finally the 
gradual emergence of intermediate goals that, act.as signals jp 
mark the wayi. Often, though not always, these intermediate goals 
appear first as obstacles. But, if ^e individual leams that these 
obstacles lie on the road to successful attainment of the goal, they 
may come to be hailed with delight not because they are obstacles 
but because they have now taken on a more important meaning 
as signals. If you are anxious to get home, you may welcome the 
.sight of a particularly bad bit of road ahead of you if it means 
that you are nearly there. People spend many unpleasant hours 
with doctors and dentists for the sake of the better physical con- 
dition which they hope lies beyond. They labpr_hard at unepn^ 
genial ta sks for the gake. qjf spnie,later reward, 


CLASSIFYING MOTIVES 

If we think of motives as having their start in organic states 
that are not entirely satisfying, it is evident that the number of 
such states is legion. Some, ifite hunger and sex desire, are ex- 
perienced at times by nearly all living creatures. Some, like the 
desire for mastery or the desire to explore and manipulate the 
things in one’s environment, seem to vary greatly in strength 
with different individuals. Whether or not this difference is 
wholly due to experience we do not know. Some motives, such 
as fondness for reading, are restricted to human beings; others, 
such as the unknown urge that starts the migratory flight of birds, 
are confined to other species. 

The difficulty in trying to classify motives according to kind 
lies in the fact that the nature of the organic states cannot in 
most cases be observed directly but has to be inferred from thp 
activities to which they give rise and the goals toward which they 
tend. Sometimes the inference can be made with a good deal of 
assurance. If an animal that has had no food for some time goes 
wandering restlessly about, uttering cries and nosing about in 
every place where it has been accustomed to finding food, we 
are pretty safe in assuming that it is hungry; and, if, on being 
shown food, the animal makes for it with all its might, we feel 
that the assumption is satisfactorily verified. But the motive that 
causes birds to migrate is still a matter of controversy. If it is the 
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growing scarcity of food, why do some birds migrate, while 
others, whose food habits are much the same, remain in the north 
all winter? If it is a matter of temperature, why do some species 
continue their flights not merely to warmer climates but across 
the equator? 

Earlier psychologists often cited great numbers of acts which 
were presumed to be due to “original nature” or “instinct” and 
so required no further investigation. More recently the pendulum 
has swung in the other direction. The term instinct had been 
made to cover such an astounding multitude of scientific sins that 
a challenge was inevitable, and this challenge took the form of 
denying or at least of expressing grave doubt about the very 
existence of behavior that is wholly unlearned. Even the classic 
examples of so-called “instinctive” behavior in animals, such as 
the songs of birds and the mouse-catching habits of kittens, were 
put under the search-light of the laboratory and were found to 
be much less fixed and invariable, much more subject to modifica- 
tion through experience than had formerly been supposed. 

Consider these examples: Hunger and the sex urge are such 
universally effective motives in all animals, including man, that 
we need have no hesitation in saying that to a great extent they 
are unlearned. But we do learn to recognize and understand them 
and to delay gratifying them except under certain conditions. 
And the particular ways in which they are gratified are deter- 
mined to a great extent by social custom, by experience leading 
to the formation of individual likes and dislikes, and so on. So 
learning plays a large part in determining the kind of behavior 
to which even such “instinctive” drives as these are likely to lead, 

Fondness for reading may seem at first thought to be wholly 
learned. But what about the matter of curiosity, of wanting to 
find out things, which seems to be one of the most dependable 
of human motives, if we may judge from the universality of 
children’s questions? And what about the vicarious gratification 
of emotional and social urges by identifying oneself with the 
characters in a story, which is unquestionably one of the satis- 
factions that many people get by reading? Can we be sure that 
the desire for reading is wholly acquired? 

Even if all the facts were known— and most of them are not— 
it would still be very difficult to decide whether to classify a 
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given motive as chiefly instinctive or chiefly learned, admitting 
that both factors are operative. The difficulty lies in deciding to 
which of a number of conflicting lines of evidence we shall give 
most weight. What, for example, shall we say of the fact that 
most civilized persons will die of hunger before attempting to 
eat each other, while some savage tribes take to cannibali sm even 
when there is no great scarcity of food.? Mgjterrial lpY?J5-^ ppwer- 
ful motive in. both humans and animals, at least for-a. certain time 
after, the baby is bom. The ferocity of the motlier bear in pro- 
tecting her cubs, the vigorous attack of the mother hen when a 
stranger threatens to invade her nest are well known. Most of us 
can cite examples of greater or smaller acts of self-sacrifice and 
heroism on 
from harm, 

disgrace, wh ^^ dro ps h er hnhy into-4he-rubbish.nan-jat-the- street 
comer or who leaves Jt unprotected, in an open hallway _Qn-a 
'vraSf’s night?' 

One might go on multiplying examples indefinitely if it seemed 
worth while to do so, but the foregoing should be sufficient to 
illustrate the hazards that arise from any arbitrary method of 
classifying motives on the basis of their learned or unlearned 
elements. The important thing is that motives exist and that they 
incite to activity. B ut the same motive will not always lead to the 
sam e kind of activity in diff e rent persons or produce like activi ty 
in t he same person at HfflFnrent times. Co nversely, we cannot al- 
ways tell from an individuars behavior by what motive he is 
activated. Even the individual himself may not know, as we shall 
see later. As a more profitable way of looking at the matter, let 
us try to sec if there are any fairly general qualities, common to 
all or to most motives, that will help us in our descriptions. Imme- 
diately we think of three characteristics— following the fashion 
set by Wundt and later by Boring “ we might even call them 

** William Wundt, one of the greatest of German psychologists, under 
whom a large number of the early American psychologists received tlieir 
training, proposed a “tri-dimcnsional” theory of feeling (often extended 
to include emotions as well), which he hoped would enable one to give a 
complete account of the psychological dimensions of a feeling just as we 
state the dimeosions of a rectangular solid in terms of its height, breadth, 
and thickness. According to Wundt, feelings vary in one dimension along 
4 scale runiung from unpleasantness at one end up to pleasantness at 


:he part of human mothers in protectmg their babies 
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“dimensions”— the intensity or force of the motive, its clearness, 
and the remoteness of its goal. With less certainty we might add 
a factor that might be called depending upon whether 

the motive is a state of discomfort from which the individual tries 
to obtain relief, or whether, from an already comfortable state, 
he catches a glimpse of something that means (so he thinks) even 
greater satisfaction and is thereby thrown once more into a state 
of activity. This last distinction is questionable, yet there does 
seem to be a difference between eating to satisfy hunger and con- 
tinuing to eat long after the hunger is satisfied because food is 
offered that makes a special appeal to the palate. So also ther e 
seern^tq be a difference between reading a book frqm ctoiee^d 
reading the same bopk for fear of failing m an examination. It is 
unlikely that the catalogue of qualities or dimensions given here 
includes all that we need to know about motives, but it does pro- 
vide us with a useful starting point for description and analysis. 


the other, with a neutral zone in the middle. Tlie second dimension has 
excitement— the greatest state of excitement imaginable— at one extreme, 
and numbness or depression at the other extreme, with varying degrees of 
excitement or its lack in between. The third dimension runs from tense- 
ness to release or relaxation.. A good many persons have objected to 
Wundt's scheme both on the grounds that it is incomplete, that feelings 
have other dimensions or quuities that are equally important (Wood- 
worth in his Psychology mentions as examples, desire-aversion and famil- 
iarity-strangeness), and on the grounds that in the two dimensions last 
named the extremes cited are not true opposites of each other. In spite of 
these imperfections the scheme is an interesting one, for it suggests a 
method by which the qualities of feelings can be compared with each 
other, even though the feelings themselves lie in different classes. 

Boring makes use of a similar scheme in The Physical Dimensions of 
Consciousness (New York, D. Appleton-Century Co., 1932). Proceeding 
imon an idea that seems to have originated with Wundt and was further 
developed by Titchener who, of a8 American psychologists, was most 
strongly dominated by tlic Wundtian tradition, Boring suggests the follow- 
ing as the “dimensions” of consciousness: quality, intensity, extensicy, and 
protensity. Quality refers to such differences as color or the pitch of tones. 
Intensity has to do with strength or vividness. Extensity refers to differ- 
ences in size or extension in space, qualities that are most easily perceived 
by the senses of vision and touch. Protensity refers to time qualities. Titch- 
ener added to these a fifth quality, that of clearness or attensity (from 
attention), but Boring regards this as unnecessary. As we have used the 
term, clearness of motive is not entirely a function of attention but is to 
a great extent dependent upon understanding. 
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THE FIRST DIMENSION— INTENSITY OR FORCE OF 
THE MOTIVE 

4 

That motives differ in the intensity of the reactions they arouse 
is a matter of common observation. A cat that is very hungry 
will respond to food much more vigorously than one that is just 
barely beginning to develop an appetite after its last meal, and it 
will be more restless and irritable when no food is in sight. A 
child who is badly frightened will display much more violent 
behavior than one who is only slightly shy or who finds himself 
in an unfamiliar situation to which he is not quite certain how 
he ought to respond. A smdent who is trying to make the -foot- 
ball or the basketball team works harder over his athletics than 
oife who takes physical education only because it is required. 

« We judge the intensity of the motive by the vigor and force 
of the activity that it arouses. Perhaps this is not always a fan* 
criterion, but it is the only one we have. Up to a certain limit, 
there is likely to be a fairly close relationship between the amount 
of energy expended and the amount of work accomplished, but 
a very intense motive may arouse a frenzied, disruptive state of 
activity that exhausts without accomplishment. To return to our 
old example of the caged cat— if the animal is put into the cage 
when he is not hungr)% he will not scratch and claw at the 
door when fish is put outside. The door will remain closed, and 
the cat will accomplish nothing in the way of learning how to 
open it. But if he* is almost starved, the sight and odor of the fish 
may throw him into such a state of frenzied excitement that he 
claws all over the cage and does not seem to learn very much, 
even if he does succeed in getting the door open. He will learn 
most rapidly, if he is hungry enough to have the sight of the fish 
arouse a strong and vigorous attack on the door but not so hungry 
that his behavior loses all coherence and order. Likewise the stu- 
dent who is strongly motivated by a desire to succeed in his work 
will usually do better than the one who is indifferent, but if the 
motive becomes too intense, it may get out of hand with the result 
that the student becomes flustered, excited, worried, is unable to 
collect his thoughts or direct his attention, and says with truth 
that “the harder he works the less he knows.” 

If I w’ere to ask a dozen college students at what point in their 
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studies this condition is most likely to arise, it is probable that 
more than half of them would answer at once, “Just before ex- 
aminations!” This brings us to the phenomenon of the “end 
spurt,” which is so often noted in studies of work and fatigue. 
Vi^en the runner is nearing the goal, he gathers his strength for 
one last mighty effort, and his speed increases in spite of his 
growing fatigue. Factory workers employed on piece-work 
usually show an' increase in output just before closing time. The 
student crams' for examinations because he knows it is now or 
never. Th e sight of the goal, the awareness iJiat the end is near. 
see ms with many persons to have the effect of releasing a greater 
store of energy. The individual works harder, and in most cases 
he accomphshes more. But if the sight of the goal has as its chief 
effect the arousal of a fear of failure, then the disruptive effect 
described is particularly likely to occur. Fear is a powerful motive 
of which a very little goes a long way. A large dose is likely to be 
disastrous. 

THE SECOND D IMENSION — CLEARNESS 

The hunger motive plays as large a part in arousing a baby 
or an animal to activity as it does in a grown man, but it operates 
differently. From his past experience in similar situations a man 
usually knows what is the matter with him when, around lunch 
time, he begins to find himself growing restless and irritable. 
“Better get something to eat,” he tells himself, and off he goes. 
But the baby, if no food is in sight, has no such clear understand- 
ing of his difficulty. He cries and frets, he fidgets about, but it 
takes the actual sight or, if he is very young, the actual taste of 
food to change his general restlessness and irritability into a clear- 
cut reaction pattern leading directly toward the goal of food- 
getting. 

Motives vary in clearness as well as in strength. We have said 
that we judge the intensity of a motive by the vigor of the reac- 
tions it arouses. We judge its clearness by the character of these 
reactions, by the cutting out of random movements, by the tak- 
ing on of a definite pattern which runs toward a definite goal. 
Instead of scattering his energy aimlessly in all directions, the in- 
dividual seems to converge his efforts toward a certain point. 
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The actual perception of the goal affects the clearness as well 
as the intensity of a motive. It seems to focus it, often suddenly 
and sharply. Contrast the behavior of the hungry cat when no 
food is in sight with its behavior when food it seen and smelled. 
Random activity ceases at once, and all its straggles are directed 
toward getting the food. Or compare the behavior of a white rat 
the first time he is put into a maze with his behavior after the 
maze has been learned. At first the maze means nothing to him but 
a strange place which the hunger motive drives him to explore 
in a random and undirected fashion. Later on it comes to mean 
a place leading to a goal where food can be found, and he makes 
for that goal with all his might. A motive is clear in proportion 
as some specific goal is perceived or foreseen. 

According to their degree of clearness, motives may then lead 
either to activity that is formless, vague, without clear-cut pat- 
tern and relatively ineffective or 'to particular kinds of activity 
with most of the random movements eliminated. In the latter 
case we say with some justification that the individual knows what 
he wants. He may have difiiculty in getting it. He may not choose 
the method that to you or me seems wisest. He may meet with 
obstructions, go through a lot of waste movements, and expend 
a great deal of energy fruitlessly before attaining success, or he 
may even fail to succeed at all. But, while his movements may be 
ineffective, they can hardly be described as “random.” They are 
directed toward the goal, though they may be poor ways of get- 
ting there. 

HOW PURPOSES DIFFER FROM MOTIVES^® 

• 

A motive .so clear that the individual loiows what he wants to 
do and something, at least, about how he means to do it is often 
called a purpose. In human beings a purpose can usually be put 
into words, and this constitutes a rough way of distinguishing 
between motives which are vague and unanalyzed, leading to 
activity that is poorly adapted to accomplishing useful results, and 
purposes which are by comparison clear-cut, leading to effective 

^“For an extremely sdmulating discussion of purposive action, the stu- 
dent should consult E. C. Tolman, Pttrposive Behavior in Anitnds and Men 
(New York, D. Appleton-Century Co., igji). 
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action^ Of course there is no sharp distinction between the two, 
for motives gradually crystallize into purposes, and purposes as 
well as motives vary in clearness and in the definiteness of result- 
ing action. But the verbal test gives us some idea about where 
to draw the line. 

Purposes differ from motives in another way. All along, in 
our discussions of intelligence, we have pointed out how greatly 
the use of symbols facilitates intelligent action. When we put our 
motives into words, what we have really done is to reduce them 
to symbols by means of which we can plan our actions in advance 
as an architect works out the design of his house on paper before 
actually building it up in brick and stone. As long as he sticks to 
his paper, it is an easy matter to modify his design, to compare 
one plan with another, to correct errors and supply omissions. 
Once the building is under way, it is a different matter, for mis* 
takes made then are difficult and costly to correct. As long as we 
are governed solely by motives which we cannot understand or 
refuse to recognize, we are not likely to get full value for our 
labor. We may work just as hard or harder; we may stick to it as 
long; but we arc like the builder without a plan who may toil 
long hours in the heat of the day, carry heavy loads, exhaust 
himself and his resources, without getting much of a house in the 
end. 

Do animals show purposive action? The answer to this question 
obviously depends to a large extent upon our definition. If we 
draw the line between motives and purposes at the point of ver- 
balization and refuse to admit tlie existence of a purpose that 
cannot be expressed in words, then we need have no hesitation 
in saying that animals are activated only by motives, that they 
have no purposes. But there is an intermediate condition. When 
food is placed just outside the bars of a cage, the behavior of the 
cat inside is certainly directed toward a very definite end, as any- 
body can see, even if the cat himself is not able to tell about it in 
words. Sucli behavior has in it some but not all of the charac- 
teristics of what in man we call purposive action. It resembles 
purposive action in its direct attack upon the end to be obtained 
which leaves neither the observer nor, it is safe to assume, the 
animal himself in much doubt as to what that end is. If a hungry 
human being is put into a cage with a fastening which is as hard 
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for him to open as the one used on the cat’s cage is for the cat, 
the human being’s behavior may not differ greatly from that of 
the animal. Certainly it will involve a good deal of ineffective 
activity at the concrete trial and error level. Except for the single 
matter of speech, animal behavior looks to the outsider to be 
about as “purposeful” as human behavior when the goal or some- 
thing that stands for the goal is actually in sight. But without 
the immediate stimulus of an objective that can be seen, smelled, 
felt, heard, or tasted, animal behavior gives little evidence of any- 
thing tliat can be regarded as purpose.7The normal intelligent 
adult, on the contrary , forms many of his purpose^ when no 
concrete stimulus is present. He lies in bed at night, anH^ InTspte 
of darkness and silence, he maps out what he is going to do 
the next day, the next year or, projecting his purposes still farther 
into the future, he plans for the life and professional career of 
his infant son. Unknown to any one but himself, he carries these 
uncompleted purposes about with him, remodeling them from 
•time to time, correcting their imperfections, always waiting for 
the appointed time for putting them into action. 

THE THIRD DIMENSION- 
NEARNESS OR REMOTENESS OF THE GOAL 

The ability to act in accordance with remote rather than im- 
mediate goals constitutes one of the major differences between 
man and animal, between adult and child, between the successful 
person and the failure. The college student who puts off his 
preparation until examination is imminent, for whom the movie 
of to-day is a more powerful lure than the prospect of the future 
position for which he should be preparing, who is chroftically 
“broke” because he spends his money on trivialities, who, in gen- 
eral, is unable to act in accordance with any considered plan 
because he is so completely dominated by his impulses of the 
moment is not likely to have a successful career in college or in 
life. Efficie nt and well-organize d living requires long-range p lan- 
nfag. It demands purposes, ideals, goals that do not shift about 
wit h every accidental circumstance. C hanging conditions may and 
' often do make it necessary to alter the means by which a goal is 
sought; occasionally it may happen that the goal itself must be 
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changed. But these things are of little consequence if the changes 
arc made deliberately and in order to conform to some major 
purpose in terms of which the individual is shaping his life. 

In the sculptor’s hands a formless lump of clay takes on mean- 
ing and beauty. The same clay, buffeted about by rain and wind 
or kneaded by the unskillful hands of a little child remains a 
useless and inchoate mass. In like manner a life without plan or 
one in which the only plans are the brief and fleeting impulses 
instigated by the events of the moment is not likely to have much 
value for society or to yield real satisfaction for the one who 
lives it. A lasting design is needed. 

CONFLICTING MOTIVES 

All of you have had the experience of being obliged to choose 
between two actions, only one of which could be carried out. 
What usually happens in these cases is that you hesitate for a 
time, comparing the advantages on each side until one becomes 
dominant over the other and the choice is made. 

Suppose the problem is that of deciding on your life work. 
After a little consideration the choice usually narrows itself down 
to two or three alternatives for which the relative advantages and 
disadvantages seem so equally balanced that the decision becomes 
very difiicult. As far as you or ’your vocational coimselors can 
find out, you are about as well fitted for one as for the other. The 
training requires about the same length of time in each case, bur, 
since it differs in kind, preparation for the one occupation would 
not fit you to enter the other. The choice has to be made in 
advance. You compare the probable number of openings in each 
field, the usual rate of advancement, the financial reward, the 
attractiveness of the work, and so on. Finally you make a choice. 
And now comes an interesting point— if you are a normsiT, healthy - 
minded person, the very fnr ,f t;h«»r ynnr chnipp. has hcen made adds 
t remendous we ight to the si de on which t h e choic e fell..Jn addw 
tion to all its original ^Ints of desiijability, the occupation chosen 
is now your occupation. It is a part of yourself, of your own 
personality, and so you naturally see its good points, and the dis. 
advantages that occurred to you in the beginning fade into in- 
significance. This is as it should be. 
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But you have all met persons whose choices rarely seem to 
work out that way. When forced to make a decision they have 
great difficulty in doing so, and no sooner do they make up their 
minds than the advantages of the opposite side pop up once more, 
and the whole question is reopened. We say of such people that 
“t hey do not know their own mind s,” and, like many other popu- 
lar sayings, this one has much truth in it. 

The trouble with people who cannot stick to a decision is, in 
most cases, that they do not know their own motives. Frequently 
dtis is because they refuse to know them. Some motives have more 
social prestige than others, and most of us like to think that all 
our actions begin with motives that we regard as desirable. So we 
refuse to recognize any others. But no matter whether our motives 
are unclear to us because we have not learned to know to what 
goal they lead or because we refuse to look them squarely in 
<• die face, the result of their lack of clearness is that, instead of 
giving rise to behavior that runs straight to a goal, they result 
- in constantly shifting behavior, in changing decisions, and lack 
of purpose. Every one is activated by many motives, and it is 
inevitable that these motives should often conflict with each 
other. But if we know what our motives are, if we bring them 
out into the open where the conflict can be seen, it will sooner 
or later be brought to a close. It is fighting in the dark that makes 
the trouble. 

Conflicting motives, however, are not the only causes of diffi- 
culty. Hicre is also the danger that motives may run over into 
overt action before they have become organized into large enough 
units to accomplish much. The person who must gratify each 
little desire as soon as it arises; who cannot subordinate his desire 
for candy and movies to his need for a new suit; who is unable, 
in turn, to refrain from buying the suit on credit, even though he 
knows that he is not likely to be able to meet the payments, and 
who thereafter borrows from his friends as long as their good- 
nature holds out is likely, sooner or later, to find himself in a 
good deal of trouble. When every little immediate motive takes 
over the entire control of the organism and then leaves it to run 
wild until a new motive comes to the fore, not much that is worth 
while is likely to result. 

Conflicts between the various activities of which an organism 
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is capable may then occur either at the intra-organic level as con- 
flicts between motives or at the external level in the form of un- 
organized and conflicting actions. Conflicts between motives result 
in delayed action, but if the motives are clearly understood, the 
delay may be utilized in organizing them along the lines of a 
major purpose. If they remain confused and unclear, the conflicts 
between motives delay action without accomplishing anything 
useful by the delay. Since this state of delayed action is neither 
comfortable nor satisfying, the chances are that sooner or later 
one or another of the motives will get its way, and some impulsive 
action will be carried out. 

(The best way to solve the difficulties that come when motives 
conflict is to try to organize them into larger units that work 
together instead of separately. This process or one closely related 
to it is sometimes Imown as sublmatiomTh^ idea underlying the 
theory of sublimation is that it is possible to transfer the energy 
or drive aroused by a certain motive to an overt activity. Accord- 
ing to this theory, a person, unable to gratify in the normal way 
such a fundamental motive as sex, may, by some method that 
is not quite clear, succeed in attaching some other form of ex- 
ternal expression to the organic state that is the normal motive 
for sex activity. So the disa ppoint ed lover turns to art, noetry, 
o r some other form of creitive work as an outlet.fnr the sex drive . 
Recent investigation, however, makes it seem very doubtful that 
motives work themselves out in just that way. If they did, we 
should expect the disappointed lover to write better poetry or 
paint better pictures than the one whose love affairs have run 
along smoothly, and there is no evidence at all that he does.^ub- 
limation probably means nothing more than the formation m a 
major purpose on a practical rather than a fantastic basis. It 
comes as the result of understanding our motives, organizing as 
many of them as possible to contribute to this purpose and re- 
ducing the odiers to a subordinate level at which they will least 
interfere with its accomplishment. ) 

There are other less desirable trays of handling conflicting mo- 
tives. One is by day-dreaming. Motives that cannot be allowed 
to run over into overt action may find an outlet in this way. If 
the day-dream is used as a substitute for action, it becomes harm- 
ful. If it takes the form of an imaginary achievement of the goal 
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for which one is actually striving, it may, like the sight of the 
goal itself, spur one on to greater effort. Probably few great 
accomplishments have been brought to successful issue without 
anticipation of the end to help one over the hard places. But the 
day-dream does not dispose of a motive. Thinking about appe- 
tizing food when one is hungry does not lessen the hunger; if 
anything it increases it. So, when day-dreaming serves as a, sub- 
stitute for actions impossible or undesirable to carry out in actual 
life, it does not bring conflicts to an end but prolongs them 
instead. , 

Another common method is known as rationaliztrtim. Rationali- 
zation means that when you want to do something you know is 
unwise, you try to convince yourself and others that there is 
some good reason for doing it. Literally it means the building or 
constructing of reasons. You say that you feel you really should 
play bridge to-night instead of preparing your mathematics as- 
signment because the other three people will be so disappointed 
if you fail them. Or you tell yourself that this particular necktie 
is such a bargain that you had better buy it even though you do 
not need it and do need the money for a new notebook. When the 
rationalization is delayed until after the act has been carried out 
and particularly when it is used as a way of justifying ourselves 
in the eyes of some one else it is popularly known as “alibiing.” 

Still another way of disposing of motives that hurt one’s self- 
respect is by refusing to look at them, by denying their existence. 
This, too, is undesirable, largely because it does not work. If the 
motiye is real, it cannot be got rid of by calling it a myth. Better 
to acknowledge it and then, having done so, to decide frankly 
that the satisfaction that might come from gratifying it would 
not be worth the price. It is a mistake to feel that every motive 
must work itself out in action. It is you that have to be satisfied, 
and you, as a total and lasting personality, count for much more 
than any of your temporarj' states.(^eal satisfaction docs not 
come from yielding to every impulse but from organizing one’s 
impulses toward a unified end.^ 
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MO TIVATI.ON AS A FACTOR IN COLLEGE SU CCESS 

In this long discussion of motivation we may seem to have 
wandered a long way from the college student. It is time for us 
to return to him. 

When we say that a student is failing in his college work be- 
cause he is not properly motivated, we may mean any one of a 
number of things. Perhaps he is so strongly motivated toward 
something else that his studies have little attraction for him. If 
we put a piece of fish on one side of the cage and an apple on the 
other, our hungry cat will struggle to get the fish and will disre- 
gard the apple, no matter how red and juicy it may be. As long 
as the fish is there, he will not even pay much attention to a bowl 
of bread and milk, although he would welcome it if the stronger 
attraction were removed. In like manner, even students who are 
not without interest in their class work may neglect it for the sake 
of other activities that interest them more strongly. 

In some cases these students have a real purpose toward which 
they are aiming, but it is one to which their studies make no par- 
ticular contribution. It may be that they have been forced by 
their parents into preparing for one profession when all their in- 
terests lie in another direction. More often, however, the trouble 
is that they lack any single dominating purpose, and so they veer 
about with every new interest that presents itself. They need the 
ballast that comes from looking beyond the little gratifications 
of the moment to the more important goals that lie further ahead. 
When one is on his way to the big game the moving-picture 
houses along the road have few attractions for him. 

Apart from counter-attractions, however, motivation varies in 
degree of intensity. We all know people who seem to have little 
interest in anything. In college they take no part in extra- 
curricular activities, pay little attention to sports, and do not go 
out much socially. They make few friends and no enemies. They 
have no particular hobbies. They attend classes and prepare their 
assignments in a docile but unenthusiastic manner; they rarely ask 
questions and take no part in class discussion. They never read 
anything beyond tlte formal assignments, except, perhaps, the 
daily newspaper and a little light fiction. They do not always fail 
completely, but their accomplishments are far below their abilities. 
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There are a mirnbei? of possible causes for this condition. Some- 
times it has a physical basis. Unrecognized infections of various 
kinds may sap one’s energy to such an extent that no attainment 
seems worth the effort it would cost. Sometimes it is the result 
of repeated frustration. Persons who have too often been pre- 
vented from doing what they set out to do are likely, sooner or 
later, to reach a stage at which success seems impossible. So they 
build up all sorts of protective mechanisms. TTiey may take a 
“sour grapes” attitude, telling themselves and others that none of 
the purposes for which people work are worth while. Their 
apparent indifference may be only a pose to cover up the lack of 
self-confidence which keeps them from making a real effort. Or 
they may have learned to find satisfaction in an imaginary world 
where they accomplish such wonderful things with so little effort 
that real Iffe seems pale and insipid by contrast. Perhaps they have 
become discouraged because of unfavorable comparison with 
some more able relative or friend. Since' even their best falls short 
of the other person’s accomplishment, they come to be ashamed 
of it and stop competing, perhaps with the half-formed thought 
that, if they take no part in the race, no one will know what poor 
runners they are. 

Often, too, the trouble with these students is much the same 
as with the group previously described. They see no goal ahead 
of them. They see no reason for working because their work 
seems to lead nowhere. They have not decided on any profession, 
and they are content to let their parents provide for their needs. 
Their intellectual curiosity has never been awakened. From early 
childhood, information has been showered upon them faster than 
they have been able to use it. They hav e npypr harLro fpnd for 
thetnselvfis jven in little m attersi and t hey have never been en- 
comaged.tn. plan for themselve s. Now, though they ^e nearing 
maturity, they still wait to be told what to do. 

Unrecognized motives, motives that the student is unwilling to 
acknowledge even to himself, sometimes wreak havoc with his 
accomplishment. The sex motive, particularly in girls, who, more 
often than boyS, have been led to feel that sex desire should be im- 
mediately suppressed as something imworthy of their higher selves, 
is an outstanding example. Many girls, driven by motives which 
they'.afb umyilling or afraid to face, rush madly from one activity 
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to another, tmable to settle down to any one steady purpose, 
knowing all the time that they are getting nowhere. Their lessons 
are poorly prepared, not because they are incapable of doing good 
work but because they have no purpose in studying. It is easie r 
f or bovs to harness the sey.motive to the goal of their life work , 
f or good work in_ college increa^ their chances of securi ng ft 
good position, and_^this, in turn, will make it pofisible for, them 10 
marry later on. But with the girls the connection between suc- 
ceeding in college and securing a husband are not so direct. With 
changing social conditions in which the trend is toward joint 
support of the home by husband and wife, at least during the first 
few years after marriage, a time seems likely to come when girls, 
as well as boys, may find that preparation for a career is at the 
same time the pathway to marriage. But in the past this has not 
been the case.^here is little doubt that much of the difference 
between the sexes in their achievements in the arts and science 
is attributable to the fact that in men the drive toward a career has 
been given increased strength by its integration with the sex 
drive, while in women the two motives have acted in opposition 
to each other.p 

CHILDHOOD MOTIVES AND ADULT PURPOSES 

Children and adults differ from each other in many ways, few 
of which are more significant than the differences in the motives 
by which their activity is aroused and directed. Children work 
for goals that are near at hand. They sometimes make plans for 
the future, but their visions of distant goals are nebulous. A 
glimpse of something nearer at hand soon disperses them. They 
are deceived by perspective. The mole-hill in the immediate fore- 
ground shuts out the view of the mountains in the distance. But 
as maturity is approached the normal, well-balanced individual 
becomes more nearly able to appraise his goals on the basis of 
their true worth, with less attention to their nearness or remote- 
ness. 

How shall we measure maturity? Not by years or by stature, 
not by the franchise, the marriage certificate, or the college de- 
gree. The mark of maturity is the ability to organize o ^’sJife for 
a purpose and to hold steadily to the road whether 
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smooth. Some persons reach this stage early; others never arrive 
at it. The student who finds himself nearing the end of his college 
life without having formed any plans by which he can direct his 
future will do well to pause and consider the matter, for a pur- 
pose in life is something for which there is no substitute. Neither 
wealth nor education can talte its place. 

FINDING YOUR NICHE IN LIFE 

Donald E. Super, The Dynmiics of Vocational Adjust- 
ment (New York, Harper and Bros., 1942), pp. xiii -f- 286. 

This book was written by a man who has had extensive experience 
in helping college students to ascertain the kinds of vocation in which 
they are most likely to win happiness and success, and to select the 
college courses necessary for training in their chosen field. Although 
the book will have special appeal for those who have not yet decided 
upon a line of work, those who have already made their choice will 
also find much information of interest in its fifteen compaedy written 
chapters. 

In concise but clear language the author discusses a number of the 
most important factors which contribute to vocational success. He 
shows how differing interests as well as differing abilities play a part 
in determining the kind of job for which one is best suited. He calls 
attention to a number of economic factors which the student should 
take into account in making his choice, such as teclinological changes, 
depletion of natural resources, the effect of business cycles, and 
similar matters that are too often overlooked by the inexperienced 
person. He describes the methods used by modem student counselors 
and points out the danger of too exclusive dependence upon any one 
line of evidence. For sound advice, it is necessary to have informa- 
tion from many sources. The student’s health and physical vigor, his 
level of intelligence, his special aptitudes and abilities, his interests 
and personality characteristics, as well as many other factors must 
all be considered. 

A brief but helpful chapter on how to secure a job is followed by 
an equally important discussion of the difficulties experienced by 
many persons in adjusting to their first job, and of ways of meeting 
these problems. The bibliographies at thfe end of the chapters suggest 
additional sources which may be consulted for more detailed informa- 
tion on topics of special interest to the individual student. 



chapter XX 


MATURITY 

How does the psychological definition of ?mturity 
differ from the legal definition? From the anatomi- 
cal definition? 

What differences are likely to appear between one's 
own judgments of his personality characteristics 
and those made by acquaintances? 

What do you think are the most important factors in 
determining the kind of goals for which one 
strives? Why is it important to choose one's goals? 

About what proportion of marriages in the United 
States end in divorce? What are some of the main 
factors leading to unhappiness in marriage? 

Are short engagements usually wise? 

Do people who are ^‘opposites" usually attract each 
other? 

Why do some people believe in fortune-telling? 

How, in general, do we aerpme our beliefs? 

What are some of the devices employed for building 
up the prestige of a person or an institution? How 
have these been employed in Nazi Germany? 

How can freedom best be safeguarded? 


THE NATURE OE MATURITY 

Although it is customary to think of the beginning of physical 
maturity in terms of the age at which physical growth ceases, 
the attainment of social and psychological maturity is not so easily 
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dated. It is not the same thing as intellectual maturity which, as 
we have seen, is reached somewherq in the late teens, though this 
does not mean that you cannot learn a great deal and become 
much wiser as the years go by. Nor can we properly regard it as 
synonymous with legal maturity, which in most states is ofScially 
placed at the twenty-first birthday. Psychological maturity, in 
the broad sense, involves the total personality, as indicated in the 
familiar words of Paul to the Corinthians: “When I was a child 
I spake as a child, I understood as a child, I thought as a child, 
but when I became a man I put away cWldish things.” 

It is this “putting away of childish things,” of feeling oneself 
to be an adult, ready to assume adult responsibilities and take 
one’s place in the world of men and women, that marks the 
boundary between the youth and the man, between the girl and 
the woman. Some reach this point early, some not until much 
later. Some never really attain it. But maturity, like every other 
stage in the growth process, is essential for a healthy life. Without 
experiencing it to the full, in all its phases and aspects, many of 
life’s chief satisfactions are irrevocably lost. For this reason it is 
of the highest importance that every young person, as he ap- 
proaches adult years, shall have developed the land of attitudes 
and habits that will enable him to make the most of the brief 
quarter-century or less during which his energy and abilities con- 
tinue at a hjgh level and when opportunity for success in his 
chosen field is at its zenith. The period between the early twenties 
and the middle or late forties is also the time when, for most 
people, personal and family life becomes stabilized into a more or 
less fixed pattern, when marriage takes place and children are 
bom. Even for those who do not marry, this period is normally 
marked by a process of “settling down” to a more or less definite 
mode of life. 

The physical differences between the adolescent— a term which 
literally means one who is in process of becoming an adult— and 
one who has already achieved adult status are familiar to all of us. 
A quarter of a century’s intensive research has also provided us 
with detailed information about the maturation of intellectual and 
motor abilities. But we know less about the maturation of the per- 
sonality in a broad sense. For this reason, two studies which have 
made use of very different methods for getting at this important 
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question arc of interest. The earlier of these, by Willoughby^ 
had as its primary aim the development of a scale for measuring 
emotional maturity. Willoughby’s concept of emotional maturity 
is based upon his “belief that there is an entity or group of entities 
in personality, closely correlated with capacity for happy, full 
and effective living, which consists essentially in a loosening and 
slipping away of attitudes and interests which are tolerable in 
children but fatal in adults; these attitudes appear to consist in an 
over-preoccupation with the self and its satisfactions, a too great 
absorption of the field of attention with the ego.” ® 

Willoughby’s method of deriving his scale values was through 
the use of expert opinion. More than a hundred persons, chiefly 
clinical psychologists, experienced social workers, and psychia- 
trists were asked to rate each of a long list of short paragraphs 
describing various ways of reacting to life situations according to 
the degree of persond maturity thereby suggested. For the final 
scale, sixty items about which there was little disagreement in 
rating and which, in the opinion of the judges, varied greatly in 
indicated maturity value were selected. Following are examples 
of items receiving either very high or very low scale values.® 

Very high values were assigned to these items: 

S (the subject) chooses a course of action with reference to maxi- ' 
mum long-time satisfaction of the entire group of persons involved. 
(Score 8) 

S welcomes opportunity for exercise of precise or realistic think- 
ing. (Score 7) 

S welcomes legitimate association with members of the opposite 
sex and is not ashamed, fearful, or unduly preoccupied with the topic 
of sex. (Score 9) 

S is clear-cut in his decisions; when it is necessary to relinquish an 
objective he relinquishes or postpones it entirely; when retaining it 
he retains all of it and without regret. (Score 7) 

The following items received low scores: 

S chooses his courses of action with reference to his own imme- 
'diate satisfaction. (Score i) 

^Raymond R. Willoughby, “A Scale of Emotional Maturity,” J, Soc, 
Psychol,, 1932, 3:3-36. 

* Op> cit., p. 3, Quoted by permission of The Journal Press. 

” Slight changes in wording have been made in a few instances for the 
sake of brevity or clearness, but the essential meaning has not been al- 
tered. 
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S characteristically appeals for help in the solution of his problems. 
(Score i) 

S’s day-dreams usually represent the reversal of situations that are 
humiliating in the real world. (Score 2) 

S passes rapidly from one interest or attachment to another. 
(Score 2) 

S is jealous of his spouse; feels insecure when any other interest 
claims spouse’s attention. (Score i) 

The scale was tried out by having two or more persons make 
independent ratings of each of a group of subjects with whom 
they were acquainted. A fair amount of agreement between 
judges was obtained in each of several trials of this kind. Self- 
ratings were also secured for some subjects. Although the amount 
of agreement between the self-ratings and those assigned by ac- 
quaintances was greater than would be expected by chance, it 
was usually lower than that between two outside observers. When 
the point of view changes, perception also changes, and while it 
is true that no two people are likely to stand in exactly identical 
positions with reference to a third person, or to have quite the 
same opportunities for observing him in many different situa- 
tions, nevertheless such diflferences between two outside reporters 
are likely to be considerably less than that between an outsider 
and a person reporting about himself. Which of the two types 
of information is the more dependable is a debatable question. 
Certainly the only person with whom one is constantly associated 
is oneself. No one else has direct access to his thoughts and feel- 
ings, his dreams and aspirations. But on the other hand, it may 
be that by no one else is he so likely to be deluded. Many people 
refuse to look their own faults or weakness squarely in the face; 
some, through mistaken ideas of modesty or as a means of gaining 
attention, may magnify them unduly. 

The method of self-report was used by Weitzman * who gave 
a questionnaire calling for information about a good many differ- 
ent aspects of personal responsibility and outlook and amount of 
participation in various specified activities to 899 young men and 
women between the ages of sixteen and twenty-four years. 

* Ellis Weitzman, “A Study of Social Maturiw in Persons Sixteen through 
Twenty-four Years of Age," /. Genet, Psychol,, 1944, ($4: sy-dd. 
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Slighdy more than half were college students; of the remainder, 
152 were employed in various types of industry, 10 1 were unem- 
ployed and not in school, and 129 wore enrolled in CCC camps.® 
Inasmucli as the age period covered represents, for most persons 
at least, the transitional period between youth and maturity, 
Weitzman was interested in ascertaining what differences would 
be found between the older and younger members of the group. 
Because the items included in the questionnaire deal with so wide 
a variety of topics, it is not easy to summarize his findings, but - 
certain trends may be noted. 

As a rule, the older and presumably more mature subjects 
tended to report moderate rather than extreme participation in 
most social activities. They go to dances, movies, and so on “occa- 
sionally” rather than “frequently” or “never.” They also indicate 
a narrowing of interest in members of the opposite sex which 
suggests that they are turning to thoughts of marriage. To the 
question, “How many very close friends of the opposite sex have 
you at present?” the older subjects were more likely to reply 
“one or two,” while the younger ones frequently reported either 
“none at all” or “five or more.” The older persons also indicated 
more thought for the future. More of them were saving money 
systematically, and more had assumed complete charge of their 
own expenditures. They gave more attention to their health by 
means of periodic physical and dental examinations. They assumed 
more personal responsibility for their own affairs along with a 
reasonable but not excessive concern for the affairs of other 
people. 

■\^en the individual papers were scored on the basis of weights 
derived from the differences between the responses of older and 
younger subjects to each of the separate items, it was found that 
there was a wide range of difference in the “maturity” scores 
made by persons of the same age. Among subjects of the same 
chronological age, the employed persons made the highest average 
score, the college students next, the CCC enrollees next while 
the unemployed ranked much lower than any of the other group 

® Civilian Conservation Corps. This was a government project set up dur- 
ing the d^ression years of the early thirties to provide supervised em- 
ployment for youths unable to secure positions in mdustry. 
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of corresponding age. Here we have some evidence that per- 
sonality maturation is related to vocational success, and that not 
all persons achieve a mature personality at the same age. Some, 
perhaps, may never do so, in spite of physical and intellectual 
ability that at least falls witliin the normal range. 

Thus, in spite of the differences in their methods, the two in- 
vestigators arrive at much the same general conclusions. Maturity 
is not just a matter of the number of years one has lived. It de- 
pends upon the kind of personality that is developed during those 
years; the extent to which one is able to think and act for oneself 
and with others. The truly mature person is at once highly inde- 
pendent and highly socialized. He has built up a system of values 
that is internally consistent; he chooses his goals and abides by 
the choice. 

THE VALUE-PATTERN 

For the vast majority of people, the life pattern established 
between the ages of twenty to thirty-five years will be maintained 
without radical change until old age. The variety of these pat- 
terns is almost endless, for they differ in so many ways. They 
differ in respect to physical ease or hardship. They differ in re- 
spect to output of energy and the goals toward which that energy 
is directed. They differ in the amount and kind of social rela- 
tionships that are involved, and they differ in respect to the range 
of different experiences included within the life span. For some 
people the pattern of life is simple and repetitive. Their entire 
lives are spent in the .same place with the same people. They en- 
gage in the same round of daDy activities and for the most part 
tliey think the same thoughts. For others, the very essence of 
the life pattern is its changefulness. 

Why these differences? It is unquestionably true that in part 
they arise from differences in opportunity. But there can be no 
doubt that to an even greater extent tliey are the result of differ- 
ences in the goals which people set for themselves and in the 
singleheairtedness with which they strive to attain those goals, in 
their willingness to relinquish lesser ends in order to achieve a 
main objective. Differences in manner of living arise first of all 
from differences in the values that people place upon different 
kinds of objectives. 
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A study made by Woodruff ® of certain systems of values held 
by college students is illuminating. Woodruff prepared three 
sets of short paragraphs having to do widi three different aspects 
of life. The first series dealt with the kind of place in which one 
would choose to live and work. The second series described 
various kinds of fraternity groups, and the student was asked to 
indicate the one which he would prefer to join. The third series 
described various kinds of occupations, not in terms of the kind 
of skills required but in terms of such attributes as financial return, 
personal recognition, amount of time and effort demanded, and 
so on. 

The descriptions in each class resembled real life situations in 
that none of them was represented as being wholly desirable or 
completely free from drawbaclts. Thus the student was required 
to bdance the pros and cons in each case and to make his decision 
in terms of those attributes that to him seemed of greatest im- 
portance. Below are two sample paragraphs from each of the three 
groupings.^ Six additional paragraphs in each class were also in- 
cluded but are not reproduced here. Students were asked to rank 
the eight paragraphs in each list in order of their choice. 

I. Choice of corrmimity 

u This place offers rather unusual oppormnities both in your line 
of work and for additional income in other ways, and the chances 
of making money fast are very g o od. Some h ave ev en ma de f ortu nes 
here. There is very little society life, and scanty chance for political 
activity, as a powerful clique is well entrenched and does not permit 
interference. There is a fair school system and the townspeople are, 
on the whole, progressive and succesrful. Most people are admittedly 
here for the business opportunities, and many plan to move elsewhere 
when they have enough to retire on. Keeping up with the competition 
requires vigorous attention to work, and allows little time for the 
armchair or afternoons on the beach, golf, etc. 

6, This place has an ideal climate and quiet parks and beaches 
where one can re lax and get away from worry and strain. There are 
a number of good restauran ts and other places which offer many of 
the aspects of comfortable living. Life moves at a comfortable pace. 

« Asahel Davis Woodruff, A Study of the Directive Factors in Individual 
Behavior (Private Edition, distributed by the University of Chicago Li- 
braries, Chicago, 1941), pp. 165. 

^ Quoted by permission of Dr. Woodruff. 
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You will have a decent income without becoming wealthy, and there 
will be a haphazard social program of a very informal nature. Political 
activities are looked on as a necessary nuisance. There is an attitude 
of satisfaction with the world as it is. 

II. Choice of fraternity {or sorority) group. (It is presumed that 
the .student will live in the fraternity house while he remains in 
college). 

2. This group has a long record of successful control of student 
activities and cam pus polit ics. It has maintained a rather close circle 
with this control in mind. The members have neglected their “house,” 
which is obviously an old and much used place. They make little 
effort to improve themselves in less practical ways and are content 
with their fraternal activities as long as they dominate the important 
campus p ositions. They are friendly toward everyone, but their 
real friendships are confined to their own group. They engage in 
social activities only incidentally. 

6. This group does the exciting thing whenever possible. In their 
social events anything can happen. A timid soul would not be at home 
here. Some of their activities get diem into trouble with the school 
officers, but. the group invariably ^ets away with it. The members 
have options on some very interesting and exciting summer vacation 
jobs in various parts of the country which they pass along to the 
incoming members as the older ones graduate. Their close friends 
are mostly within their own organization. They are not interested 
in being social leaders or campus politicians. Their house is not out- 
standing. They want members who like to live fast and can stand 
excitement. 

III. Choice of vocation, 

4. This work seems to develop the “personality” of those who 
en gage in it successfully. It involves a type of experience which 
cultivates self-confidence and the ability to dominate a situation 
when necessary. Since you cannot settle down in this vocation, your 
close friends will not be numerous. Few become wealthy in this 
work, but you will be able to live comfortably. The work usually 
has no particularly beneficial effect on mankind. There can be litde 
of the ordinary type of home life for you in it. 

8. In this work you will be with an organization whose record in 
the care of its personnel is outstanding. One’s position is safe under 
all circumstances except dishonesty. A retirement plan provides a 
good life income for retired employees. Depressions have no influence; 
they do not cause “layoffs.” The income is sufficient for decent living, 
bat the work does not develop the individual much. It is interesting 
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but your schedule frequently interrupts your free time. You work 
with a relatively small number of people and meet few new ones. 
You need never worry about being out of a job. 

The strong points in each of these hypothetical opportunities 
are underscored.® These have been selected in such a way that 
in the twenty-four situations described, each of twelve “values” 
is stressed in two different settings. The values considered are as 
follows: wealth, society, political power, social service, home life, 
comfort, religion, security, personal development, excitement, 
friends, and intellectual activity. WoodruflF does not present his 
results in such a way as to enable us to say how college students 
as a group ranked these objectives, but it is clear from the data 
presented that each of them was given first rank by some students. 

The child’s sense of values shifts with his expanding horizon. 
But as maturity approaches, more lasting choices must be made. 
Upon the nature of these choices, one’s later happiness and suc- 
cess will largely depend. How, then, is one to choose wisely and 
well? 

Each of us must answer this question for himself. The choice 
is not always an easy one, but it will be simplified if we are will- 
ing to face the matter of personal values fairly and honestly. 
What do you truly regard as of most importance for your per- 
sonal happiness? Do not be misled into thinking that there is but 
one pattern of living that is superior to all others. Happiness has 
many facets, and the highest “good” for one is not necessarily 
the best for all. The thing that is of major importance is to be 
clear as to what you most want, and to be willing to make what- 
ever sacrifices of less important things are necessary in order to 
achieve your major objective. The main choice, the choice of 
values, must always be made before secondary choices, the selec- 
tion of means, can be made wisely. 

Suppose you are planning a vacation trip. You do not begin 
by asking, “Shall I take Highway 35 or Highway id? Or perhaps 
it would be better not to drive; perhaps I might better go by 
train or by bus.” No; your first question is, “Where shall I go?” 
This choice may not be easy, for there are several places that 
offer attractions. But you must decide on the place before you 
can reasonably consider routes or manner of travel. 

• Underscoring by Woodruff. 
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So it is with the choices that have to do with your way of 
living. Unfortunately the basis for decision here is not always 
so obvious. Often an opportunity appears that looks enticing for 
the moment but that does not lead in the direction of one’s main 
interest. Now if you know what that interest is, if your system 
of values is reasonably clear in your mind, you will be in a posi- 
tion to judge rationally as to the wisdom of taking a little excur- 
sion along a side road. Under those circumstances, you are not 
likely to be tempted too far because you know that you are not 
on the main track. The danger comes in not having planned your 
route, in not Imowing just where you want to go, and in trusting 
to luck to bring you to a good ending. 

MAKITAL HAPPINESS: THE WISE CHOICE 
OF A MATE . 

That an appallingly large number of marriages end in divorce 
or separation is attested by court records. TTie Report of the 
United States Census states that during the year 1540 there were 
approximately 1,656,000 marriages and 264,000 divorces ® granted 
in the United States as a whole. Thus approximately one marriage 
out of every six ends in the divorce court. Moreover, in 78.3 per 
cent of all divorces, the marriage was terminated in less than hve 
years; in 33.5 per cent, in less than one year. The most common 
legal basis for divorce was “desertion,” which was claimed in 
42.6 per cent of all cases. But the legal claim obviously tells us 
little. Why should so many young people who, only a few short 
months before, had believed themselves to be passionately in love 
with each other become so disillusioned that they see no way 
out except running away? Sturdy no young person anticipates 
such a disappointing outcome of the marriage upon which he 
embarks so joyfully and with such high faith in the rightness of 
his choice. M^ere, then, lies the fault? 

Obviously the answer to this question is not a simple one. In 

® These figures arc estimates since some districts failed to report. The 
latest year for which complete ofBcial records were secured for the coun- 
try as a whole is 1932. In that year there were 981,903 marriages and 
160,338 divorces. (Cf, Marriage and Divorce, igsi, Eleventh Annual Report 
of the Bureau of the Census (Washington, D. C., Government Printing 
Office, 1934), pp. 29,) 
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most cases of marital unhappiness not one but many factors are 
involved, and the most important factor in the unhappiness of 
one couple is not necessarily significant for all. In spite of this 
difficulty, a number of people have hoped that by careful study 
of the characteristics of happUy married couples in contrast with 
those who, by their own admission, are unhappy in their mar- 
riage and who state that if they had it to do over again they 
would not remarry the same person, some facts that might be 
practically helpful to young adults in the selection of their future 
mates could be obtained. Skeptics, to be sure, have questioned 
whether such a guide, even if it existed, would be consulted by 
young people who are, or believe themselves to be, in love, inas- 
much as in our culture mutual attraction— “falling in love”— has 
long been emphasized as the primary requisite for marriage. Ro- 
mantic literature, the stage and the screen, the poet and the artist 
have stressed the love interest, often to the exclusion of all other 
factors. And there can be no doubt that love is important. But 
what many people fail to realize is that the correlation between 
falling in love and staying in love is far from perfect. And it is 
a measure of the likelihood that two people will stay in love, 
rather than a measure of their present attraction for each other 
that is needed. Probably most, if not all, of the divorced couples 
as well as those who, although unhappily married, have not sought 
relief in divorce, were once in love with each other. How, then, 
is the young person to distinguish between evanescent attraction 
and the love that will endure for a lifetime? • 

Let the cynics say what they will, the healthy-minded young 
man or woman of to-day is interested in this question. "Marriage 
courses” in our colleges and universities almost invariably draw a 
large enrollment, and the popularity of such courses, if the sub- 
ject matter is well selected, is increasing as inhibitions and em- 
barrassment which at first tended to prevent some students from 
registering have gradually disappeared. 

The complexity of the marriage relationship is so great that 
it is not surprising that no simple or sure guide to the choice of 
a mate has been found. Yet some progress has been made, at least 
in the direction of noting factors that lessen or increase the proba- 
bilities of happiness in marriage even though they do not insure 
it. That mutual attraction before marriage is of first importance 
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need not be stressed, for without such attraction the likelihood 
that marriage will be entered upon is small. What young people 
are less likely to remember is that mutual attraction alone is not 
enough, since it so often fails to survive the first few months of 
marriage. 

Of the many studies on marital happiness and unhappiness that 
have appeared, two only wiU be considered here.^“ They have 
been selected because they are based upon careful study of large 
groups of married couples who were at least reasonably repre- 
sentative of the upper middle-class population of to-day. These 
subjects were not “abnormal,” They were like the people you 
meet every day, and, like tliem, some were more happy in their 
marriage than others. Their degree of happiness was judged by 
their scores on a questionnaire which was filled out separately 
by each person concerned. Much care was taken to insure that 
individual privacy was respected. Questionnaires were not signed, 
and husbands and wives worked independently of eaqh other. 
Thus the chief barriers to frankness were removed, and the in- 
ternal evidence of the reports suggested that most, at least, re- 
sponded as honestly as they were able. The amount of difference 
in reported happiness is indicated by the fact that in Terman’s 
study, on a scale allowing a possible “happiness” score of 87, die 
actual range of scores made by the 792 couples (1,584 persons) 
whom he studied was from 2 to 87. 

In both studies it was found that the couples who reported 
happiness in, marriage differed significantly from the unhappily 
married in a number of respects. Looking first into the early his- 
tories of these persons, it was found that many more of the 
unhappily married reported unhappy marriages on the part of 
their parents and stated that their own childhood had been un- 
happy. There is evidence that in part, at least, this may be not so 
much an indication of real differences in family background and 
early experience as a difference in outlook, reflecting a kind of 
embittered attitude toward life which caused these persons to 

Ernest W. Burgess and Leonard S. Cottrell, Predicting Success or Fail- 
Ure in Marriage (New York, Prentice Hall, 1939), pp. xxiii + 472. 

Lewis M. Terman, Psychological Factors in Marital Happiness (New 
York, McGraw-Hill Book Co., 1938), pp. xvi + 474. 

“The questionnaires used in the two studies were not identical but were 
very sinailar. 
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magnify small troubles into major misfortunes. Like Mrs. Gum- 
midge in David Copperfield, they “felt smoky chimneys more 
than other people.” In line with this is the finding in both studies 
that the unhappily married reported many more grievances of 
almost all kinds than did the happily married. This does not neces- 
sarily mean that the factors about which complaint was made 
were never present among the happily married, but the latter 
were less likely to be disturbed by them. In Terman’s study this 
factor was checked by asking first whether or not the condition 
in question existed and secondly whether, if present, it had been 
a source of unhappiness or worry to the person reporting. There 
was much less difference in the frequency with which the two 
groups reported various adverse conditions as existing than in the 
frequency with which they were complained about. For example, 
only 3 per cent of the happy wives who reported that their hus- 
bands were addicted to swearing found this a source of unhappi- 
ness to themselves, but of the unhappily married, 6i per cent of 
those who stated that their husbands swore were emotionally 
upset by it. Although both the husbands and wives of the un- 
happily married group cited “insufficient income” as one of the 
major factors in their marital difficulties, when actual incomes 
were compared it was found that there was no difference between 
the happily and the unhappily married in average size of income. 
Not the lack of money but the attimde toward the lack was the 
disturbing factor. 

All in all, there seems to be a sound basis for the conclusion 
reached by Terman, who after reviewing all the evidence says,“ 

Our theory is that what comes out of a marriage depends upon what 
goes into it and that among the most important things going into it 
are the attitudes, preferences, aversions, habit-patterns and emotional- 
response patterns which give or deny to one the aptitude for com- 
patibility. In other words, we believe that a large proportion of 
incompatible marriages are so because of a predisposition to unliappi- 
ness in one or both of the spouses. 

This, of course, docs not mean that some people are born to 
be unhappy. It does mean that habits of unhappiness can be so 
firmly established early in life that when the time for marriage 
comes they are likely to persist. It means too, that troubles do 

^^Op. cit,, p. no. Quoted by permission of the McGraw-Hill Book Co. 
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not, as many people think, lie outside the individual. There are 
many people who can remain serene in the face of great disaster; 
there are others who find disaster in a broken tea-cup. 

Practically all investigators have found that shmlority rather 
than dissimilarity of interests and attitudes is favorable to happy 
marriage. To achieve the most from marriage, husband and wife 
should be comrades as well as lovers. Questions that young people 
contemplating marriage may well ask themselves are these: Is 
our pleasure in each other’s company chiefly dependent upon 
“petting,” or can we be good companions without physical con- 
tact.!* Is our conversation mostly about ourselves, or do we find 
plenty of other subjects to talk about? Do we respect each other’s 
opinions and enjoy an exchange of opinion whether or not we 
agree? Is either one of us jealous of the other’s friendships, feeling 
hurt and neglected if he seems to enjoy the companionship of 
any one beside ourself? 

Questions such as these cannot be answered on the basis of a 
brief acquaintance. Both Terman and Burgess and Cottrell found 
that their unhappily married groups included many more than 
a chance proportion of couples who had known each other only 
a short time before their marriage, who had rushed to the altar 
upon the urge of immediate desire without serious thought to the 
life that was to follow. This, as we have repeatedly pointed out, 
is a childish rather than a mature kind of behavior. The old say- 
ing, “Look before you leap,” is nowhere more appropriate than 
in its application to marriage. The fuUy adult personality does 
not stand timidly on the bank afraid to try the crossing at all, 
but he scans the opposite shore with care until he can make the 
leap gladly and with confidence that he will find sure footing 
on the opposite side. 

THE FORMATION OF SOCIAL GROUPS 

Not only in the choice of husband or wife, but in practically 
all social organizations, similarity rather than difference is the 
cohesive force that determines the grouping. Even the temporary 
groups that you see about you on the streets are made up of 
people who have certain characteristics that tend to distinguish 
them from others. 
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Here are a number of people watching the work of excavating 
for a new building. Few of Aem know each other. Most of them 
will never see each other again. What factors can such a group 
have in common with each other? 

Look again. You will note that the group is composed almost 
entirely of men and boys. Once in a while a woman may pause 
for a minute or two as she passes, but she does not remain long. 
So the first common factor we note is that of sex. 

Observe more closely. A few of the men may be well dressed, 
but the greater number of them are in working clothes, many 
of which are patched and ragged. These are usually the ones who 
stay longest. If you inquire, you will find that a large percentage 
are imemployed. That explains why they have time to loiter 
around. And from these characteristics alone, maleness, interest in 
building operations, and unemployedness a good many other re- 
semblances may be inferred. Their economic status is probably 
rather low; they live for the most part in the poorer sections of 
the city, and it is probable that a good many of them are receiving 
aid from social agencies. A Ikde investigation would be almost 
certain to reveal many other points of resemblance. The similari- 
ties would not hold for all of them, but they would be found in 
so much larger a proportion of the men in this group than among 
men in general that we have a right to think of them as group 
factors. Yet the group itself is a temporary thing, and its members 
are even more temporary, Indiwduals come and individuals go, 
but in spite of its shifting membership, the general character of 
the group does not greatly change from hour to hour or from 
day to day. 

One of the city newspapers carries an advertisement of a sale 
of children’s clothing at much reduced prices. Will tire people 
who attend the sale have any characteristics in common? Indeed 
they will, so much so that we can be pretty certain ‘in advance 
what some of these characteristics will be. We can rest assured 
that most of the shoppers will be women, that they will be 
mothers, and, if 'we know the size range of the clothing, we can 
make a fair guess as to their average age. From the character of 
the shop where the sale Is held we can infer something about 
their social and economic status. Whether they are wealthy or 
poor, we can be sure that most of them are inclined to be thrifty 
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or they would not be patronizing sales. Yet this group is even 
more temporary than the one previously described. 

In spite of the old saying that people who are opposites attract 
each other, neither psychology nor sociology is able to find much 
warrant for this statement. Even temporary groupings of human 
beings seem to be formed on the basis of similarities rather than 
differences. And in more permanent organizations such as com- 
munities, clubs, societies, or professional groups the similarities 
that led to the original grouping become increased through mutual 
imitation and the development of class consciousness. 

Even in childhood the feeling of group consciousness has a 
powerful influence upon behavior. Among adults this influence 
is even stronger. A large part of our behavior is determined by 
the fact that the other membem of our group do certain tilings 
in certain ways. We are all the slaves of Custom. It is largely 
through custom that we have learned to look upon certain acts 
as right or wrong, in good taste or in poor taste, moral or immoral; 
We wear certain clothes and not others, use certain words but 
not others, believe certain things and reject others, form political 
allegiances, join clubs and lodges, perform a thousand unnecessary 
and troublesome acts for no other reason than that they are 
customary. The Oriental makes use of signs and talismans to keep 
off the evil eye; the educated American, chiefly in jest but still 
with a little undercurrent of feeling that it is better not to take 
chances, knocks on wood to insure the continuance of good 
fortune. He omits the fatal "13” in numbering the floors of his 
hotels and office buildings. Clairvoyants, soothsayers, tea-cup 
readers, fortune-tellers of all kinds still carry on a flourishing 
trade in most cities. I quote the following from the “personal” 
column of my morning paper. 

WOMAN OF MYSTERY 

Born with a remarkable power, tells you what you 
want to know, good or bad. No questions asked. If 
in trouble, unhappy, discouraged with life, you need 
luy help. Satisfaction guaranteed. Tel. . 

To-day’s issue contains twelve advertisements of this kind; on 
Sundays the number is greater. And this is in an “enlightened” 
American city in the middle of the twentieth century! Yet, when 



MATURITY 


547 

you stop to think of it, are all your beliefs based upon logical 
evidence? Of course not. You believe many things merely be- 
cause people in your group whose opinions you respect have told 
you that these things are worthy of belief. They cite evidence, 
it is true. But so do the astrologers and the “women of mystery.” 
Logic plays a much smaller part in determining beliefs than most 
of us suppose. Actually, unless something rather drastic occurs 
to disturb our faith, most of us share the beliefs and opinions 
and follow the customs that are current within the social groups 
to which we belong. We change about from group to group, but 
each group exerts some effects upon our behavior. Much of tliis 
influence is incidental, but in some cases it is definitely planned 
and utilized to increase the power of some group or of an indi- 
vidual member of the group. 

PRESTIGE IS POWER 

While I write this, the nations of the earth are locked in a 
bloody struggle for supremacy. The opposing sides in this sjtrug- 
gle are not determined simply by the geographical location of 
the nations concerned. China, Japan, England, Russia, are more 
than just places on a map. An Englishman is no less an Englishman 
when he leaves his native island; an American carries his national 
character and his national rights wherever he may be. Nations 
are people, not places. 

Yet it is obviously true that the people comprising a nation do, 
on the average, live in closer proximity to each other than to the 
rest of the world. This proximity, witli the more intimate associa- 
tions that it entails, will have its effect. But more important than 
mere intimacy of acquaintance is the feeling of group conscious- 
ness, of “belonging” to this group rather than to that one. Tlie 
citizen of the United States whose home is within a few yards 
of the Mexican border may actually see much more of his Mexi- 
can neighbors tlian he does of those belonging to his own nation. 
In spite of this he identifies himself with the United States. Al- 
though his close association with the people of another nation 
may have broken down some of his nationalistic prejudices, he still 
regards his own country, its institutions and people as in some 
indefinable way superior to that of his neighbors. 
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Identification of oneself with a group almost of necessity leads 
to the assignment of some prestige value to that group. Even 
when the group is distinguished by some uncomplimentary term, 
its members are likely to show a Mnd of sorry pride in belonging 
to the clan. “I’m one of the down-and-outers” has a different 
ring from “I’m down and out.” 

According to Webster’s Dictionary, prestige means “ascend- 
ancy derived from general admiration or esteem.” This admira- 
tion may be based on real merit or a fictitious appearance of 
merit. It can be earned and it may sometimes be bought. It may 
be derived from real performance or from deceptive promises. 
And unfortunately, the power tliat goes with it is not determined 
by the soundness or unsoondness of the basis for the prestige. As 
long as the prestige continues, so long will its power endure. 

In all ages, the importance of prestige for the establishment and 
maintenance of ideas, institutions, special products, and positions 
of leadership has been recognized. The pomp of kings, the grue- 
some mask of the Bantu medicine man, and the flags and bells of 
an American political campaign are devices for its maintenance. 
Hand in hand with industrial progress has gone the utilization of 
the new products for building up the prestige of leaders and the 
organizations and institutions for which they stand. The radio, 
newspapers and magazines, the airplane which enables the pres- 
tige-builders to cover wide territories in little time, the paved 
highway with its advertising signs, the widespread use of the 
automobile and the consequent increase in attendance at public 
gatherings of all kinds are only a few of the modem aids to estab- 
lishing prestige that are available alilce to the scrupulous and the 
unscrupulous. To these must be added the increase in scientific 
knowledge of human behavior and of the factors that influence 
it, greater understanding of the more subtle ways by which public 
attitudes may be changed and public enthusiasm aroused. Tlie 
perfection and widespread use of the public opinion poll has 
provided a means whereby the seeker for power can utilize his de- 
vices to better advantage. He can ascertain in what part of the 

“ For an exceedingly thoroughgoing account of the public opinion poll 
as a scientific method the interested reader should consult Gaugms Public 
Opmon by Hadley Cantrll (Princeton, N. J., Princeton Universitv Press 

1944). PP- MV + 318. ’ 
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country his prestige is most thoroughly established and where 
further effort is most needed. He can find out what groups of 
people— the old or the young, the educated or the unschooled, the 
wealthy or the poor— have remained least convinced by his argu- 
ments and direct lus attention to the points where it is most 
needed. 

Nowhere else in the world have the psychological methods for 
building prestige been so systematically employed as in Nazi Ger- 
many. If we may believe the eye-witness account of Sigrid 
Schultz, “ even before the end of World War I the military and 
political leaders of Germany were busily at work laying the plans 
for a campaign that should turn defeat into ultimate victory. And 
these plans in their basic outline were both amazingly simple and 
appallingly complete and coordinated. 

First, the self-esteem of the German people must not be allowed 
to fall because of the defeat of 1918. Instead it must be enormously 
inflated, and to this end the concept of the “master race” was 
employed. Thus the prestige effect of belonging to the group was 
so tremendously increased that its individual members were will- 
ing to exert almost unbelievable efforts to carry out the will of the 
group leaders under the impetus provided by promises of final 
triumph and of great individual rewards. The feeling of group 
solidarity was further enhanced by the campaigns against the 
Jews. It is impossible to have a “chosen people” unless some are 
left outside. The Jews also provided a useful scapegoat by which 
the defeat of 1918 could be explained, as well as a target against 
which the accumulated bitterness of four years of unsuccessful 
war might be expended. 

Only the broader perspective of history can show the true 
story of Hitler’s rise to power. To what extent his early success 
can be traced to a recognition on the part of the larger group 
of military and political leaders of the fact that the people must 
have a national hero to focus upon, and their belief that Hitler 
possessed many of the personal qualities that would enable him 
to pose as such a hero cannot now be said with certainty. There is 
also, as Konrad Heiden has suggested, the possibility of an “identi- 
fication mechanism." A “down-and-outer” who succeeded in rais- 
in Sigrid Schultz, Germmy Will Try It Again (New York, Reynal and 
Hitchcock, 1944), pp. xvi + 238. 
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ing himself to a position of power might well make a greater 
appeal to the imagination of a defeated nation than one who had 
been bom to affluence. Without attempting to decide whether 
Hitler was for the most part self-made or owed his ascendancy 
to others, one thing can be said with assurance. The use of the 
“Heil Hitler!” salute was a stroke of genius. Think what the 
effect upon the millions of people in the United States would be 
if all the formal and friendly greetings to which we have been 
accustomed were to be abolished by law and replaced by some 
stereotyped accolade such as “Hurrah for Tom Jones!” A hun- 
dred times a day this phrase would be heard on the street, a dozen 
or more times one would repeat it himself. This incessant re- 
minder could not fail to have its effect. Add to this the assurances 
continually reiterated by press and radio that through this magic 
name all good fortune was to come, that in unquestioning alle- 
giance to Tom Jones lay the road to success and prosperity, and 
the effect would be greatly heightened. And if, furthermore, all 
contrary statements were legally abolished under penalty of ex- 
treme punishment, so that the majority of the people never heard 
anything other than the official propaganda, a uniformity of 
thought and action would ensue that persons accustomed to living 
under conditions of free speech can hardly imagine. 

But the most effective and, in view of its purpose, the most 
sinister of the psychological weapons utilized in this campaign 
was the systematic training of youth in the ideology designed 
to enhance the power of their rulers. Earlier in this chapter it was 
pointed out that the ability to think fdt oneself is one of the 
attributes of maturity. In contrast we may say that the immature 
person is by very reason of his immaturity more credulous, more 
easily influenced by alluring promises, less able to bring mature 
judgment to bear upon his enthusiasms. 

We have seen how this systematic development of prestige has 
been utilized for the establishment and maintenance of control 
over a deluded nation and how the power tlius built up has been 
exercised in the subjugation of other nations and in making war 
upon the remainder of mankind. What assurance can we have 
that history will not repeat itself? How may we make sure that 
the children of those men and women who in the years after 
Pearl Harbor offered their lives in defense of a manner of living 
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that permits each person to build his own career as seems good 
to him, to choose his own system of values -and enjoy the fruits 
of his own labors wiU not, in their turn, be called upon to give 
their lives to maintain the principles of freedom? 

Not by imitation of the Nazi method, powerful as these devices 
have shown themselves to be. For the answer to tyranny does not 
lie in the establishment of a greater and a yet greater tyranny. 
To that there can be no end except ultimate destruction. Nations 
grow with the growth of the people that comprise them, and no 
national system that relies for its power upon the prevention of 
free thought on the part of its people can hope to attain a state 
of national maturity. The safeguard of a free people lies in the 
nurture of its youth to the end that all shall develop their powers 
to the full. Only those who have so cast off the shackles of their 
childhood and so enlarged their social horizons that the “I” of 
infancy is merged in the “we” of the fully developed personality 
can know true freedom. 


TWO GOOD BOOKS ON ATTAINING HAPPINESS 
IN MARRIAGE 

Ernest R. Groves, Marriage, Revised Edition (New York, 

Henry Holt and Co., 1941), pp. xvi + 671. 

Norman £. Himes, Your Marriage; A Gtiide to Happi- 
ness (New York, Farrar and Rinehart, 1940), pp. 448. 

Young men and women who are looking forward to marriage will 
find either of these books well worth the reading. Both authors stress 
the fact that marriage is not just a matter of mutual attraction at 
the start, however important this may be. Happiness in marriage 
depends upon many things, of which sexual love is but one. Such 
questions as the role of courtship both before and after marriage, 
the length of the engagement period, the honeymoon and the estab- 
lishment of a new home, the management of finances and the building 
of a new kind of social life are considered. Both authors present 
simple but frank accounts of the physical aspects of married life. 
They discuss the birth of children and the changes in the pattern of 
family life that the coming of children necessarily entails. Common 
sources of friction between husband and wife are pointed out and 
illustrated by brief case reports, but neither author has aimed at the 
dubious popularity sometimes to be gained from the citation of spec- 
tacular or morbid examples. The marital problems described are such 
as are likely to be encountered, in some degree at least, by most 
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young couples, and the solutions offered are based upon sound 
psychologic^ principles and a sympathetic appreciation Of the atti- 
tudes and interests of young adults. 

Your university library probably has a copy of one or both of these 
books. Marriage by Groves is tne longer of the two and contains 
a wider range of informational material, but Himes’ book, as might 
perhaps be inferred from his choice of title, deals with the human 
fac^tors of marriage in a somewhat more direct and intimate fashion. 
Both books are clearly written, and either should provide valuable 
information for the young .person who is contemplating marriage. 



Chapter XXI 


THE INDIVIDUAL AT WORK 

What are the chief factors by which “work” is disth^ 
gidshed from ^Wecreatiori^? 

What are some of the leading conditions that cause 
fatigue? 

What can, be said about the relation between the sub- 
jective feeling of fatigue and the amount of work 
accomplished? 

Will longer hours of work always result in greater 
accomplishment? Explain. 

How does physiology account for the fact that ex- 
treme fatigue demands a longer period of recovery 
than milder conditions of fatigue? 

Is alcohol a stimulant? Explain why it sometimes ap- 
pears to stimulate. 

Conan alcoholic condition great enough to make auto- 
mobile driving unsafe always be detected by the 
affected person himself or by his associates? What 
kind of tests will best reveal that a person has been 
drinking? 

In what way do extreme temperatures affect working 
efficiency? 

Why is occupational discontent costly both to the 
workman and the employer? 

What are some of the main causes of dissatisfaction on 
the part of the worker, other than those which 
come pom actual unfair treatment? 

S5i 
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What kind of 'work is done by the industrial psycholo- 
gist? Why is this a promising field for the young 
psychologist to enter? 

PRODTJGl IVITY AND PROGRESS 

Even in primitive societies, the difference between savagery 
and social organization of at least a simple kind is determined 
largely by the margin between productivity that is just barely 
sufficient to support life and that in which some individuals at 
times amass enough of a surplus to permit leisure for thinking and 
planning, In modern times we are all familiar with the phenomena 
of the business cycle. In periods of business prosperity there is 
work for almost every one who is willing and competent to per- 
form it. New projects are undertaken; new buildings go up in 
large numbers; there is encouragement and financial support for 
the fine arts, for scientific research, and for educational advance- 
ment. In times of depression all this changes. Problems of unem- 
ployment, of relief for the needy, of increased taxation become 
the leading topics of conversation. We hear of schools closed 
for lack of funds, of children shivering in bread-lines, of riots 
among hungry men waiting outside employment offices. 

Discussion of the sociological and economic problems making 
for these shifts is outside the province of this book. Certain facts, 
however, are axiomatic. Increased productivity of the individual 
per unit of time makes for increased leisure, for a higher standard 
of living with more material comforts and luxuries, or for both.^ 
Increased leisure can be employed in the advancement of the 
arts and sciences, for enlarging the mental and cultural horizon 
of the individual and providing him with the means for deeper 
and more lasting pleasure in living. Tlie material comforts and 
conveniences of modern civilization are also worth having, and 
as yet the production of material goods is far below the level that 
it must attain if all are to have as much as they can profitably 
use and enjoy. Society needs increased productivity as well as a 
more equitable distribution of die products of industry among 
the producers. 

* Obviously these benefits may be very unequally distributed. That is 
another question and one that space does not permit us to discuss. 
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Even under existing conditions, when the rewards of industry 
are not always justly apportioned, efficient work is an advantage 
to the individual as well as to society as a whole. In times of 
unemployment, on the average, the inefficient worker loses his 
job first, and this in spite of some instances of retention because 
of political or personal preferment. There is still room for indi- 
vidual merit to win out. The poor boy may become president, 
in spite of his unfavorable start. The pages of Who's Who in 
America are by no means filled with the names of rich men’s 
sons. 

Just as the more able and efficient worker is more likely to 
win advancement than the one who is inefficient and lazy, so the 
manager who provides his men with proper conditions of work, 
both physical and psychological, is likely to find their efficiency 
increased. A large share of our present industrial unrest can be 
traced directly to failure on the part of both employers and 
employed to realize fully the close interaction within all parts 
of our social and industrial machine. Lowered efficiency, no mat- 
ter where it is manifested nor from what bases it arises, has a 
repercussive effect upon all members of society. In die long run, 
efficiency means social progress; inefficiency makes for social 
decadence. 

WORK AND FATIGUE 

Work is usually defined ^ as' activity that is organized, per- 
sistent, and directed toward the achievement of some material 
object or ideal end. Random activity, like that of a small boy 
with a new hatchet who chop down trees here and there for 
fun, is usually not classed as work, though his father who is 
clearing the woodland to make it into a cornfield is certainly 
working beside him. The New York business man who goes out 
for a day of deep-sea fishing is not working, in spite of the fact 
that the same activity is work for the fisherman who takes him 
out. Yet both may enjoy the day. On the other hand, if the water 
proves to be too choppy, it may be more fun for the fisherman 
who is working than for his seasick passenger. The difference 

2 Warren’s Dictionary of Psychology offers the following definition; 
“Work: (psychol.) Production, through muscular or psychological activity, 
of physical or psychological results: e.g. a weight lifted, a poesa written.” 
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between work and recreation is not merely the difference between 
pleasure and its lack, for work b often pleasant. But in work, 
the main incentive is the result to be accomplished regardless of 
the amount of fun or of fatigue occasioned by the activity 
itself, while recreation or sport is carried out primarily for its 
own sake, even though some secondary interest may attach to the 
result. The business man hopes to get fish, but if that were his 
primary aim he would do better to visit a fish market. 

The term fatigue is not easy to define, perhaps because it is 
used to denote such a wide variety of different conditions within 
the individual and is induced by such highly varied external 
factors.’ It may be the result of long-continued or intensive mus- 
cular effort or mental work. It may come from monotony or 
boredom or even, paradoxically enough, from long-continued in- 
activity of mind or body. It may be induced by physiological 
conditions that have little reference to work or effort. There are 
drugs that make for earlier appearance of fatigue and others that 
temporarily delay its onset. It affects and is affected by tlie mental 
states and attitudes of the individual, and yet the feeling of 
fatigue is not always evidenced by a change in individual output. 
Increased effort may offset any differences that would otherwise 
appear. Indeed there are persons who characteristically speed up 
work when they first begin to feel tired, either because the fatigue 
acts as an increased incentive to complete their task or because 
they dislike to admit weakness. 

Because of all these varying uses of the term and the lack of 
a truly objective measure of the sensation known as fatigue, mod- 
ern pychologists are disinclined to use the word fatigue except 
in a rough and very generalized sense. In experimental work, such 
terms as efficiency (usually measured in terms of the amount 
accomplished per unit of time), work decrement or increment^ 
and similar references to output are commonly substituted, while 
the question of feelings of fatigue, if considered at all, is handled 
by methods that make no claim to be other thans subjective. The 
individual at work is questioned from time to time about his inter- 

® Warren’s Dictionary offers the following: “Fati^e; (i) Decreased 
ability of performance on the part of an organism, or of some member or 
muscle, resulting from prolonged work; ( 2 ) a specific feeling or sensation 
experience^ after prolonged work.” 
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est in the task at which he is engaged, whether or not he would 
like to continue, and so on. Or he may be asked to indicate the 
beginning and progress of his feelings of fatigue at stated intervals 
according to a prepared form of some kind. Frequently such 
reports are checked against objective measures of output made at 
the same time but without the worker’s knowledge. Studies of 
this kind have .usually shown that people differ about as much in 
respect to the relation- between reported feelings of fatigue and 
changes in output as they do in reference either to feeling or, to 
output considered separately. 

SOME TEMPORAL CONDITIONS OF EFFICIENCY 

It was noted in Chapter XVII that learning is facilitated if the 
periods of practice are properly spaced, and that the optimal 
length of the periods of practice and of the intervals between 
them varies with the age and amount of previous practice by the 
learners and with the kind of material to be learned. Much the 
same thing may be said of the conditions of work that make for 
increased output. Just as we found to be true of learning, there 
is greater likelihood that individual working periods will be too 
long, with insufficient and too infrequent rest periods interspersed 
between them than that the contrary will be the case. Again we may 
note that just as teachers and parents usually determine the length 
of the child’s periods of study and in so doing are often guided 
by their own personal convenience rather than by the child’s 
responses, so employers rather than the workers themselves usually 
determine the hours of work. Even when the number of working 
hours is set by labor organizations, the practice of permitting 
overtime work with increased pay may do away with a large 
share of the increased efficiency arising from the shortened hours 
of regular work. 

The very long working hours common in most industrial plants 
of a generation and more ago were not only hygienically bad but 
were actually inefficient from the standpoint of output. This 
has been demonstrated in modem times when the length of the 
working week has been increased because of national emergency. 
During the World War of 1914-1918 workers in munitions fac- 
tories in England were for a time held to very long homg because 
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of the labor shortage and the need to produce munitions as rapidly 
as possible. But it was found that fewer munitions were produced 
under these long working hours and that the cost of overhead 
was greatly increased. Here are a few representative figures: 
When the working hours of a group of girls in one munitions 
factory were decreased from seventy-five to fifty-five and a half 
hours, the work ratio rose from 108 to 169; less than half as much 
time, on the average, was lo.st through illness, and the amount of 
time spent in incidental activity at starting and quitting times was 
reduced by a third. A group of men employed in a similar factory 
had their work week reduced from sixty-six and a half to fifty- 
five and a half hours. Their work ratio rose from 100 to 119, 
and the amount of time lost from illness dropped from 7 per cent 
to 4 per cent In another study, a reduction of 13 per cent in the 
length of the working week increased the average hourly output 
by 39 per cent and the weekly output by 2 1 per cent. C 3 f course 
we cannot assign all this remarkable gain to the direct effects of 
decreasing the physical fatigue of the workers. A good deal of the 
difference, perhaps the major part, probably came from the 
psychological effect. With shorter hours the workers would have 
some time free for recreation. They could look forward to the 
end of the day as something more than just a time of stopping 
work. They would not spend so much time thinking about their 
fatigue because they would have other matters to occupy their 
minds. Perhaps, too, Icnowing England’s need as they did, there 
would be some additional incentive to maintain production at a 
high level by harder work during the shorter period. Fatigue is 
not just a physical matter; its effect upon attitude and effort is 
quite as great as its effect upon the muscles. 

Not only the total amount of time spent in work but the dis- 
tribution of time has an effect upon productivity. It is a well- 
known fact that after a nerve or muscle fiber has contracted, a 
“latent period’’ occurs during which no further response can be 
elicited until recuperation takes place. If a new response is forced 
when just barely enough of the fibers making up a muscle have 
recovered to make its contraction possible, their latent time will 
be increased. It thus comes about that activity too frequently 
repeated without sufficient time between repetitions to permit 
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complete recovery of all the jSbers makes for a constantly in- 
creasing load upon those that are responding, as fewer and fewer 
recover in time to participate in the reaction. In time the number 
of active fibers will be so few that contraction of the muscle as 
a whole is impossible, and the time necessary for complete re- 
cuperation will have been increased far beyond its usual duration. 
This is the physiological explanation for the fact, well known to 
every one, that rapid movements repeated at short intervals induce 
fatigue much more quickly than slower movements with pauses 
between them, and that the more extreme the fatigue, the longer 
is the time needed for recovery. 

It is unnecessary to review the large number of studies that 
have been carried out to determine whether or not it is practically 
worth while to introduce definite rest pauses into the working 
day. There is, of course, some delay involved in stopping and 
starting including, for some activities, a “warming-up periods’ 
that may further interfere with work. But for most types of fac- 
tory work or other activities of a routine nature, the rest period 
has been found worth while, especially when there is considerable 
demand upon muscular strength. In a classic experiment by 
Taylor^ the average daily number of toijs of pig-iron handled 
by laborers was increased from twelve and a half to forty-seven 
and a half by having each man sit down and rest for a few mo- 
ments after loading each twenty “pigs” of ninety-two pounds 
each upon a freight car, and by showing them how to eliminate 
waste movements in working. Leahy ® found that clerical workers 
engaged in entering statistical data upon cards by means of an 
electrically driven punch showed a small decrease in output and 
a marked increase in the number of errors made after fatigue 
had set in. The average number of errors made by trained opera- 
tors during the second half of the morning period was 1.31 times 
as great as that made during the first half. After the noon lunch 
and rest period the frequency of errors was at first approximately 
the same as had occurred in the first half of the morning, but 

'‘F. W. Taylor, The Principles of Scientific Management (New York, 
Harper and Bros., 1915). 

® Alice M. Leahy, “Punching Psychological and Sociological Data on 
Hollerith Cards,” J, Ap. Psychol., 1931, 15: i99-i07. 
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during the second half of the afternoon a marked increase in 
errors brought the score to a frequency 1.86 times as great as 
that occurring during the first afternoon period. 

Just as was found true in respect to tlie distribution of prac- 
tice in learning (which is just another land of work), no universal 
rule can be laid down about eilher the optimal length of the 
working period or the most favorable distribution of rest pauses. 
As with learning, it is safe to state that the tendency in most 
cases is to make the working day too long and the rest pauses 
too few.. It is also true that routine activities, as a rule, show 
greater improvement from the interposition of rest pauses than 
do more complex activities or those demanding the working out 
of a train of ideas. That writers and scientists often keep hours 
that to the more practical mind may seem little short of “scan- 
dalous” is well known. Flushed with a new and exciting idea, it 
B.’said that Edison frequently remained at work in the laboratory 
for twenty hours or more without food or rest. According to his 
wife, he never kept to regular hours of work, sleep, or eating. 
When he was seized with an idea he commonly carried it through 
to the cracial test without pause; after which his debauch of 
work would be followed by a profound sleep “as peaceful as 
that of a child” which would last for many hours. In spite of all 
this, Edison lived to the advanced age of eighty-five without 
marked diminution of his scientific activities. During his lifetime, 
1,098 patents were issued in his name. The patent right for his 
final invention did not appear until after his death. 

One’s subjective feeling of fatigue is not always a valid indi- 
cator of the actual amount of his work decrement. However, a 
good many of the laboratory studies that have been conducted 
on this topic may be somewhat misleading because of their rela- 
tively short duration. Increased effort may make up for loss 
through nervous and physical fatigue over a period of hours or 
even for several days, but that does not necessarily mean that 
the same rule will hold good over a period of weeks or months. 
No one’s reserves are inexhaustible. For shorter periods, however, 
the determination to keep going will carry one along without 
marked loss of efficiency far beyond the time when the feeling 
of fatigue becomes manifest. This is true of both mental and 
physical j/ork. 
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ORGANIC STATES OTHER THAN FATIGUE THAT 
INFLUENCE EFFICIENCY 

Generally spealdng, any condition of impaired health, whether 
temporary or lasting, has a detrimental effect upon efficiency. 
Because this is true, most drugs reduce efficiency in the long run, 
even though their temporary effect may be stimulating. More- 
over, even the subjective feeling of exhilaration that follows the 
taking of certain drugs (such as alcohol) is often deceptive. There 
is evidence that alcohol acts first and most strongly upon the 
controlling mechanisms of the central nervous system where its 
effect is ffiat of a depressant. The resulting condition is some- 
thing like that of the decorticated animals discussed in Chapter 
VIII. The reduced control of activity by the cerebral hemispheres 
shifts the “balance of power” in the direction of the thalamus. 
This makes for greater activity but for lowered efficiency because 
action is no longer tempered by good sense. There may be more 
movements, but this counts for little if most of them are waste 
movements. And the latter has always been found to be the case. 
In all scientific studies where suitable controls have been em- 
ployed, no matter what the field of inquiry, the use of alcohol 
has invariably been found to reduce efficiency. Under the influ- 
ence of alcohol the speed of coordinated movement is decreased 
and there is marked loss of steadiness in all muscles. Errors of all 
kinds are more frequent. The rate of learning either motor or 
mental tasks is lowered and memory for material previous!)?- 
learned is decreased. Even the popular idea that alcohol increases 
good fellowship and improves social relations is hazardous, for 
under its influence things are often said or done that may wreck 
friendships of long standing. 

Many recent studies of the effect of alcohol have had direct 
reference to an activity of tremendous importance in modem 
life— the driving of automobiles. The annual loss of life from auto- 
mobile accidents in the United States has reached, such staggering 
proportions® that special commissions have been appointed to 

^For the year 19^9, ofilcial reports place the number killed at 31,100, 
the number injured, at 1,210,200. This compares -with a total of 126,000 
American soldiers who were either killed or died from disease and 134,300 
who were wounded during the first World War. At this rate it needs but 
four years’ time for the death total on American highways ae-equal the 



DEVELOPMENTAL PSYCHOLOGY 


562 

Study the question of how the number of such accidents can be 
reduced and what are their chief causes. Uniformly it has been 
found that alcohol ranks very high in the list of contributory 
fuctoTS. In one study carried out in Evanston, 111., the fndings 
indicated that a driver with an alcohol concentration in the blood 
of 0.15 per cent is fifty-five times as likely to have an accident 
involving personal injury to himself or others as is the person who 
has not been drinking.'' Examination of the data from a number 
of studies led to the conclusion that at least a third of the drivers 
and ppdestrians killed or injured in traffic accidents had enough 
alcohol in their systems at the time to impair their judgment and 
their motor control. Few people realize how small an amount is 
needed for this to occur. One’s personal “feelings" in the matter 
are not a safe guide. Neither is unaided observation, for it has 
been shown that loss of efficiency and of sound judgment great 
enough to cause the difference between safety and accident when 
an emergency occurs may exist long before the person is visibly 
affected by the alcohol he has taken. Both the driver and his 
friends may protest that he was “sober as he ever was in his life.” 
Chemical tests will reveal the facts when observation fails to do so. 

The effect of tobacco upon efficiency has not been so clearly 
demonstrated. As might be expected from everyday observation, 
habitual smokers are not affected in the sam,e way as non-smokers. 
Generally speaking the use of tobacco is likely to be followed 
by some reduction in speed of reaction and a slight reduction in 
motor coordination. Excessive use, at least in some cases, appears 
to lead to nervous tremors and sleeplessness, but inasmuch as under 
unusual strain some people resort to excessive smoking as an outlet 
for nervous energy, it is not always easy to separate cause from 
effect. 

College students, in particular, are often tempted to experiment 
with various drugs assumed to increase tlieir mental efficiency or 
to enable them to do without sleep and so increase hours available 
for study at examination time. Some of these drugs unquestion- 
ably have the effect of prolonging wakefulness and of producing 

number who lost their lives before German guns, while two months suf- 
fice for the number wounded in traffic to equal the total number of war- 
wounded. 

^D. S. Berry, “Alcohol as a Factor in TraflSc Accidents," Quart. J. 
Study of Mcohol, 1940, 1:413-431. 
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a temporary state of enhanced activity. But they do not produce 
energy; they merely release an increased amount of stored energy. 
Elementary arithmetic tells us that after more has been used 
up, less •will remain. Certainly no such scheme should be under- 
taken without careful medical supervision. The sensible student 
will usually find less perilous ways of improving his grades. Most 
of the drugs used for this purpose are relatively new, and the 
investigations that have been made to date commonly deal only 
with their immediate effects. V'cry little is known about the re- 
sults of repeated dosage. And just here lies danger, for a student 
who has found (as many do) that the use of the drug will enable 
him to spend the night before examination in study with less 
discomfort than he would normally experience is likely to form 
the habit of seeking its aid with increased frequency. 

Studies of the effect upon efficiency of temperature, poor ven- 
tilation, and so on have on the whole yielded inconsistent results. 
There is no doubt that very hot or cold temperatures are uncom- 
fortable, that they decrease our pleasure in work, and that they 
are likely to have a distractivc effect in turning the attention 
from the job to the shivering or perspiring body. Also, unless a 
good deal of self-control is exercised, there is further distraction 
through more or less automatic attempts to relieve bodily discom- 
fort by action. In a cold room we try repeatedly to snuggle down 
closer into our clothing or to wrap it more tightly about us. We 
wriggle our cold toes or surreptitiously tuck our feet up into the 
chair. We seize every opportunity to move about. When the tem- 
perature is too warm we may waste many minutes in wiping the 
perspiration from our faces, fanning ourselves with any available 
paper, or just commiserating each other on 'the heat. Unless the 
temperature and oxygen conditions become more extreme than 
any that we are likely to face in ordinary life, their effect upon 
efficiency is chiefly indirect, resulting from the natural human 
tendency to keep as comfortable as possible. Loss of efficiency 
is probably due to the diversion of a part of our activities to com- 
bat the unpleasant conditions rather than to any direct effect of 
the conditions as such. 
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EFFICIENCY AND PERSONALITY 

The chronically dissatisfied worker is known in every olHce 
and industrial plant. He is found in every school system, and is 
known to every social service organization. He is the bane of the 
personnel worker, and a “pain-in-the-neck” to his acquaintances 
who try vainly to e.scape his never-ending tales of woe. He leaves 
one job only to find that the next is even worse. So he quits that. 
Studies of the unemployed provide convincing evidence tiiat 
even in times of economic depression, the number of jobs pre- 
viously held by unemployed men averages considerably greater, 
and the usual length of stay in each is decidedly shorter, than is 
true for an employed group of similar age ‘in corresponding lines 
of industry. 

The discontented worker is likely to foment trouble among his 
fellows, for dissatisfaction is as contagious as measles. Because dis- 
content is not conducive to a high level of effort, the result is 
likely to be a falling off in the output of his associates as well 
as in his own. 

Causes of occupational discontent are many and complex. 
Sometimes the difficulty lies far back in the history of the indi- 
vidual. It is the result of early experience for which the employer 
and the job have become symbols. The child who has been harshly 
managed carries his resentment into adult life and rebels against 
all rules and restrictions. He refuses to see why the company that 
employs him should insist that he conform to certain hours of 
work or take his turn at certain unpleasant jobs that fall outside 
the formal requirements of his position. He tells them that “he 
wasn’t hired for that” and quits. Such a person is hard to rehabili- 
tate because there is little correspondence between the overt occa- 
sions for his discontent and its actual cause. However, in many 
cases the bases for dissatisfaction are easier to uncover. Ichheiser ® 
classifies these difficulties under four heads as follows: 

I. Conflicts resulting from vocational misplacement, as when the 
person of active taste.<! is forced into a sedentary occupation or the 
one whose chief interests are along mechanical lines is given a sales- 
man’s job or is set to do clerical work. 

* G. Ichheiser, “On Certain Conflicts in Occupational Life,” Occup. 
Fsycbol, (London, 1940), 14: 107-111. 
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2. Conflicts arising irom disparity between enforced practice and 
personal or social attitudes and belies. The ^nan iidred to write adver- 
tising copy finds himself called upon to extol the merits of some 
particular brand of whiskey in spite of the fact that he is an ardent 
Prohibitionist; the laborer working on the excavations for a new 
block of buildings discovers that the project is financed by a shoddy 
real estate owner who is famous for his extortionate treatment of his 
poverty-ridden tenants. 

3. Conflicts arising from a disparity between ambition and ability. 
The level of aspiration is too high and the disappointed worker reacts 
by trying to put the blame on his employer, on the conditions of 
work, or on his fellow-worlonen. 

4. Conflicts arising from dissatisfaction over the social or geo- 
graphical associations of the position. The man accustomed to living 
in a large city may find it difficult or impossible to accustom him- 
self to the social and cultural limitations of a small town, or his wife 
may be so unhappy over the lack of congenial associates or suitable 
schools for the children that their home life is disturbed. 

Dissatisfactions such as these are usually more easily handled, 
because their basis is more easily discovered. Of course there are 
other reasons for industrial unrest which center about actual 
abuses. The number and variety of these is too great to enumerate 
here. We shall leave them to the sociologist and the economist 


PSYCHOLOGY AS AN AID TO HUMAN EFFICIENCY 

In Chapter II some of the ways in which the psychologist is 
able to contribute to the practical conduct of human affairs were 
pointed out, and from time to time other areas in which the appli- 
cation of psychological principles to life problems have been indi- 
cated. In this chapter, we have touched briefly upon the impor- 
tance of psychology in industry. Not every one knows tliat many 
of the large industrial corporations now employ psychologists as 
regular members of their research and advisory staffs as well as in 
tlieir personnel bureaus. The number and importance of these 
positions is mounting rapidly, and the land of work done by this 
group of industrial psychologists is becoming increasingly more 
varied. They analyze the requirements of the various kinds of 
jobs carried out by the firm with which they are connected, and 
they devise tests by which the probability of success of the various 
applicants for these jobs can be appraised. Through elimination 
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of unpromising applicants without the expense of actual trial, and 
more efficient fitting of men to the jobs for which they are best 
suited, they are able to effect a material reduction in the frequency 
and severity of conflicts of the first of the four types previously 
mentioned. The industrial psychologist studies the effects of dif- 
ferent kinds of advertising and helps to plan advertising cam- 
paigns. He interviews disgruntled employees and irons out 
disputes. Often he works with the plant physician in unsnarling 
mental quirks that in their normal course might lead the patient 
to a mental hospital. He studies such practical matters of plant 
construction and management as lighting, height and position of 
machines, arrangement of workers, and ways of eliminating un- 
necessary movements. Industrial psychology is a field that is at- 
tracting many young psychologists who are ambitious to find 
openings for themselves that give opportunity to develop their 
own ideas and that offer good chances for advancement. 
b'JBven psychologists who do not classify themselves as indus- 
trial psychologists in the strict sense are not infrequently called 
on to give advice on industrial questions. Many of our university 
laboratories are carrying on valuable research on problems relat- 
ing to industry. The practical importance of increased productiv- 
ity in its intimate association with so many aspects o£ human 
welfare and human happiness makes it easy to see why this should 
be the case. 


MEN, WOMEN, AND JOBS 

Donald G. Paterson and John G. Darley, with the as- 
sistance of Richard M. Elliott, Men, Women, cmd Jobs; 

A Study in Human Engineering (Minneapolis, Univer- 
sity of Minnesota Press, 1936), pp. vi + 145. 

Would you like to know more about how psychologists study 
people to find out for what kind of work they are best fitted? This 
iihort volume contains an account of a project undertaken during the 
great industrial depression of the early thirties. The general question 
which the committee carrying our the study attempted to answer 
was this: When industrial conditions are such that many workers 
must be laid off, what determines who shall be retained and who 
dismissed? What are the chief differences, if any, between the work- 
ers who keep their jobs and those who do not? 

More than 5,500 men and women were studied. Some of them had 
jobs and som e had not; of the latter, some had been among the first 
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to be laid off when retrenchment began, while others had been 
retained long after many of their fellow workers had been dismissed. 
All, both the employed and the unemployed, were given careful 
medical examinations and a large number of mental and vocational 
tests. Their previous employment records were examined, and a care- 
ful appraisal was made of their attitudes and personality traits. 

In general and in spite of occasional instances of favoritism, it was 
found that the men who were i^rst discharged were those who had 

f roved to be of least value to the company for which they worked. 

lowever, there were many cases among these in which the poor 
work record was by no means an indication that the man was a poor 
worker but merely that he had not had the right kind of job; that he 
was like the proverbial square peg in a round hole. Many of these 
persons proved capable and efficient when set at more suitable work 
after having been given the necessary training for it. 

The book includes pictures of many of the tests used, as well as a 
number of short descriptions of actual cases handled by the Institute 
illustrating the differences between men and women who had been 
able to retain their jobs and those who had not. The way in which 
the information obtained helped many of the persons ® to secure and 
hold positions for which they were better suited is also described. 
An hour or so spent in reading this book should give you a reasonably 
clear idea of what the trained vocational psychologist is able to do in 
hewing people to find and keep the kind of jobs which they can do 


"The organization, which was known as the Employment Stabilization 
Research Institute of the University of Minnesota, was not intended to 
serve as an employment agency. Its purpose was to ascertain as many of 
the facts contributing to individual unemployment as possible. But it was 
necessary to check the accuracy of its conclusions by seeing whether per- 
sons making use of its advice were more successful in holding a job man 
they had been before and to compare their later records wikh those of men 
who did not follow the recommendations made. A marked difference in 
favor of the former group was found. 



Chapter XXU 

THE MATURATION AND DECLINE OF ABILITIES 

Why is it harder to measure “general intelligence*' in 
adults than in children? 

Between what ages do most abilities appear to reach 
their peak? 

Is the curve of growth and decline the scone for all 
forms of ability? 

In general, what kinds of ability appear to decline most 
rapidly? Most slowly? 

Do all people grow old at the same rate? 

Is the saying that “yott cannot teach an old dog new 
tricks" partially or wholly true for hmnan beings? 
What are some of the chief reasons why older 
people seldom acquire new skills? What kinds of 
things are hardest for older people to learn? 

Have most of the “masterpieces” of famous men been 
produced at any one typical age? About what has 
bdkn found to be the average age? 


CHANGES IN ABILITY AFTER MATURITY 

Everyday observation tells us that the pattern of abilities, both 
mental and physical, continues to undergo change even after 
maturity has been reached. The man of forty differs from the 
youth of twenty in ways that are not wholly dependent upon his 
greater experience. With the changes in physical appearance that 
commonly occur between these ages we are all familiar; so much 
so that although now and then we meet some one whose appear- 
ance greatly belies his age, as a rule we estimate die ages of 

568 
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strangers with a fair degree of accuracy. We all know, too, the 
gradual loss of the overflowing physicd energy that sets young 
men to wrestling and tussling with each other with the thermom- 
eter at 100° in the shade. Although at forty the man who has 
always done heavy manual labor may carry on his work about 
as efficiently as before, he does not put so much snap into it. 
His muscles may still be strong, but they are less resilient. The 
man of forty moves more slowly, particularly if, as is often the 
case, he has put on weight.^ 

But although general observation tells us certain things, when 
we try to make exact comparisons between the abilities of 
younger and older adults we find that the task is not as easy as 
might be thought. Unless we wait until die young have grown 
old, we shall not be studying the same individuals at different 
ages, and it is not easy to make sure that factors other than age 
are not influencing the re.sults. For example, in some of the earlier 
studies on the abilities of very old persons, the subjects were taken 
almost wholly from charitable institutions, poorhouses, and homes 
for die aged. The very fact that these persons had failed to make 
provision for their old age when they were younger suggests that 
they were probably not highly competent at any age. As people 
grow older they are likely to become less interested in merely 
trying their skill; they want to see reasons for their work. Taslts 
that merely test what they can do are therefore less certain to 
draw forth their best efforts. Differences in recent experience also 
play a part. Many , of the older subjects will have lost interest in 
activities that have no relationship to their life work and so make 
a poor showing on certain tasks, not so much through genuine 
loss of ability to acquire these drills as through being out of prac- 
tice in performing them. With increasing age, interests and activi- 
ties become more highly specialized. Perhaps the fairest way to 
test the ability of an adult would be to see how well he can do 
his chosen kind of work. 

Until recently we had no very reliable information about the 

iThe relationship between speed of movement and weight is reciprocal. 
The person who moves quickly burns up more fuel in that way and so is 
less likely to store it as fat. Moreover, since fat is inert tissue which has to 
be moved by muscular effort in which it does not, itself, share, the person 
who carries around excess fat is likely to move more slowly because he is 
hampered by the load. 
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changes in ability that occur after maturity has been reached. 
During recent years, however, several outstanding attempts have 
been made to study this problem. Miles * enlisted the interest of 
clubs and social organizations of various kinds by offering to pay 
the organization for the time spent by its members and their rela- 
tives in taking a series of tests. A special bonus was offered for 
bringing in old people. By this means he was able to be reasonably 
sure that Iiis subjects were of about the same social class and 
presumably of about the same native intelligence, regardless of 
their ages. The fact that they, or rather the organization, was 
receiving pay for the work undoubtedly lent it additional im- 
portance in the eyes of the subjects, and so made it less likely that 
they would fail to put forth their best efforts. 

The tests used were of many kinds. In addition to formal in- 
telligence tests there were a number of tests of motor abi lity, of 
perceptive ability, of learning and memory, of spee d of r eaction. 
Self-estimates and questionnaires, calling for opinions and points 
of view on many subjects and for expressions of interest in various 
activities, were also employed. Not all the results have been pub-> 
lished as yet, but the following table shows the general trend. In 
this table the scores for the different age groups have been ex- 
pressed as percentages of the average score made at the age when 
the particular ability was at its peak. The peak is always counted 
as too per cent. Thus, in speed of reaching upd grasping, the high- 
est average score was made by the subjects who were between 
'eightejsn^ ancj twenty-ni ne y ears, and this score is therefore 
counted as 100. Subjects between the ages of ten and seventeen 
years attained, on the average, 92 per cent of this high mark; those 
, between the ages of thirty and forty-nine, 98 per cent; those from 
Ififty to sixty-nine, 88 per cent; and the old people between the 
Uges of seventy and eighty-nine averaged 70 per cent of the 
Imaximum. 

In the Otis intelligence test it was found that the peak came at 

®W. R. Miles, “Correlation of Reaction and Coordination Speed with 
Age in Adults,” Amet. J. Psychol^ X931, 43: 377-391; “Measures of Cer- 
tain Human Abilities Throughout the Life Span,” Proc. Nat. Acad. Set., 
1931, 17: 627-633; “Age and Human Ability,” Psychol. Rev., 1933, 40; 99-123. 

Catherine C, Miles and W. R. Miles, “The Correlation of Intelligence 
Scores and Chronological Age from Eady to Late Maturity,” Amer. J. 
Psychol., 1932, 44; 44-78. 
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about eighteen years of age. Since we do not know where the 
zero point of this test lies, it is not easy to express the results as 
percentages of the maximum as has been done in the foregoing 
table. Miles uses a number of devices to show the relationship 
of scores to age, but, since most of them involve the use of some- 
what complicated mathematical procedures, we shall present 
only the simplest and most easily understood figures here. 

The following table shows the average IQ’s computed on the 
basis of the Otis norms ® for each" successive decade from the 
twenties to the nineties. The subjects have been divided into three 
groups according to education. 

From Tables VI and VII it appears that older people suffer a 
greater handicap in the more purely physiological functions, such 
as visual acuity, than they do in the kind of activities we term 
intellectual. There is some evidence, too, that the loss in those 
functions that are most often practised comes about a little more 
slowly than it docs in those that are rarely used. The ability to 
learn to trace a maze, for example, shows a much more rapid 
decrease than reaching and grasping. Although we think of the 
former as a more intellectual function, it is one that is little prac- 
tised outside the psychological laboratory. On the Otis tests, 
which make use chiefly of verbal tasks, the ability of the subjects 
who never attended high school and who probably were for the ' 
most part engaged in manual labor shows a somewhat earlier 
decrement than that of other groups who were, we may assume, 
getting more practice in work of this kind. 

Miles also points out that in general the decrement in perform- 
ance with age appears most starongly in tasks in which speed is a 
factor. Older people do best in tasks “w here diligence is more 
i mportant than spee d.” Older people also have much difficulty in ' 
learning new material that conflicts with well-established habits, 
such as a series of wrong products like 4 X 5 "• 2§. It may be 

° Although the use of the intelligence quotient with adults is open to 
question, we have presented the results in this form because it is one widi 
which students arc familiar. It should be noted, however, that whereas Ods, 
following tlie example of Terman, assunted that the ability measured by this 
test reaches its maximum at sixteen years, these results as well as those se- 
cured by a number of other workers show that some further growth occurs 
after the age of sixteen. This accounts for the fact that the average IQ 
of all three groups during the decade of the twenties is somewhat above 100. 
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noted here that some workers in the animal field have found that 
old rats have more diflSculty than young ones in leaning new 
mazes so planned that the habits formed earlier in leafning other 
mazes conflict with those required by the new maze. 


TABLE VI 


RELATIONSinP OF CCHtAIN ABILITIES TO AgE 


(Adapted from Miles) 


Age Groups 


Ability 

10-17 

18-29 

30-49 

5 (J -^9 

70-89 

1. Reaching snd grasping 

91% 

100% 

98% 

S8% 

70% 

1. Speed of rotary movement 
(turning a crank) 

90 

100 

97 

S 9 

7* 

3. Speed of finger reaction 

87 

100 

98 


7 * 

4. Leamm^ a maze 

95 

100 

9 ^ 

83 

5 S 

5. Comparison and Judgment.. 

7 * 

ICO 

100 

87 

69 

d. Visual acuity (with glasses if 
worn) 

100 

S 

95 

S 

. 


4*5 


TABLE Vn 

Relationship op Intelligence Quotients to Age and Schooling 
(After Miles) 


Age 

Eighth Grade 
or Less 

One to Four 
Years High School 

Ofie or More 
Years in 
College 

10 -Z 9 

101 i 

107 

118 

30"39 

94 

106 

116 

40-49 

93 

105 

"7 

50-59 

89 

100 

III 

do-d 9 

85 

95 

106 

70-79 

82 

95 

100 

80-89 t 

75 

85 

91 

90-99 

“ 

79 



Most significant of all, perhaps, is the fact that even in those 
tasks where, on the average, the decrement with age is large, 
some of the older people continue to do better than the average 
of the younger ones. In this connection Miles makes the following 
comment: 
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Although younger adults tend regularly to score higher in most of 
the measurements made and older adults to score lower, it is by no 
means true that all of the high scores belong to the young, the low 

ones to the old The measurements of dispersion are consistently 

large from decade to decade. In reaction time, 25 per cent of the 
people over 70 years of age were as quick as the average for the total 
group. In intelligence also, even when speed is a factor, approximately 
a quarter of the oldest subjects equaled or exceeded the general adult 
average. 

Miles’ subjects were for the most part drawn from an urban 
population. For this reason it is interesting to compare his results 
with those obtained by Jones and Conrad * from a group of people 
living in small New England villages. In this study the Alpha 
intelligence test, which was given to the American soldiers during 
World War I, was employed. 

Figure 102 shows the average decline in ability with age for 
the entire group. These results agree very closely with those 
obtained by Miles. In both studies the peak of ability is reached 
at about the age of eighteen. The curve remains fairly stationary 
throughout the early twenties and then shows a gradual drop. 

Although different tests were used in the two studies, it is 
possible to transmute the scor« earned on one into the most 
probable values for the other. Since th% two tests are not very 
different from each other in content, it is not likely that this trans- 
mutation involves much error. When tliis is done it appears that 
at every age the village group (which includes some people living 
on near-by farms) makes an average score about half-way be- 
tween that earned by Miles’ subjects who had only grade school 
education and that earned by those who had gone to high school. 
This is about what we should expect. 

The Alpha test is divided into eight subtests, each comprising 
a different kind of task. Jones was interested in seeing whether 
the age decrement is equally great along all the lines tested. He 
found that it is not. Test 4, which is an “opposites” test (see p. 
408), and Test 8, which is a test of general information, show no / 
indication of a decline with age up to age sixty. The curves re- 
main stationary. Arithmetical reasoning and the ability to rear- 

*H. E. Jones and H. S. Conrad, “The Growth and Decline of Intelli- 
gence; a Study of a Homogeneous Group between the Ages of Ten and 
Sixty Years,” Genet, Fsychol. Monog., 1933; 13: 223-298. 
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range the words in “dissected” sentences show only a small loss. 
The ability to follow oral directions shows a fairly sharp loss 
from the early twenties up to about thirty-five, after which no 
further change takes place before the age of sixty. The greatest 
age decrement is seen in the tests of mathematical completion and 
giving analogies, and in a so-called test of “common sense” in 
which the subject is required to select the best one out of a list 
of answers to each of a number of everyday questions. 



WG. I02.~GR0WTH AND DECLINE OF INTELLIGENCE AS MEAStJRED BY 
THE ARMY ALPHA TEST 

(From H. E. Jones and H. S. Conrad, “The Growth and Decline of In- 
telligence: a Study of a Homogeneous Group between the Ages of Ten" and 
Sixty.” Genet. Fsychol. Monog., 1933, 13: 213-298. Courtesy Gark Uni- 
versity Press.) . 


As far as test performance is concerned, therefore, there seems 
to be no doubt that, if we consider the average of many dif- 
ferent kinds of inteUectual performance, a small but steady decline 
in ability takes place after the early twenties. But this decline is 
not equally well marked for all tasks, nor is the maximum always 
reached^at the same age. Some abilities reach their acme in the 
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teens, others not until much later. Some forms of ability show 
no evidence of decline up to late middle age. Individuals, of 
course, differ greatly. Some remain intellectually “young” until 
after they are far advanced in years; others become old in their 
twenties. Individual differences in the rate of mental decline seem 
to be quite as marked as individual differences in rate of mental 
growth, but neither Jones nor Miles was able to discover any 
definite relationship between rate of growth and rate of decline. 
Those who show rapid mental development in childhood do not 
appear to be either more or less likely to show rapid decline in 
maturity and old age than those whose early growth was slower. 
If anything there is a slight suggestion of a negative relationship, 
rapid growth going with slow decline and vice versa, but a good 
deal more evidence is needed before we can be sure that this is 
the case. 

So much for tests of abdity. But what about learning? There 
is a well-known saying that it is hard to teach an old dog new 
tricks. If this is true, what is the matter with the dog? Is it, as we 
might judge from the test results given so far, because he cannot 
learn the tricks, because he thinks he cannot, or because he is too 
indifferent to try? And first of all, just how hard is it for him to 
learn? Let us sec what the evidence is for the human animal. 

ADULT LEARNING 

Thorndike has made one of the most careful studies of human 
learning during early and middle maturity that has so far ap- 
peared. In this study he canvassed a great many different fields 
of learning and worked with subjects of many different levels 
of education and intelligence. It is neither possible nor necessary 
for us to give all his results in detail, but the following, are repre- 
sentative. 

When university students ranging in age from twenty to fifty- 
seven years were given ninety practice periods of ten minutes 
each in learning to write with the non-preferred hand, those 
between the ages of twenty and twenty-five gained- in speed more 
than those who were thirty-five or older, the averages in terms 

®E. L. Thorndike, et al., Adidt Learning (New York, Macmillan Co., 
1918), pp. xii + 335. 
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of letters per minute being thirty-five and eighteen respectively. 
The greatest gain in the older group was twenty-five letters per 
minute; the smallest gain in the younger group was sixteen letters 
per minute. T he ability to increase one's motor Ji&egflLin Jeaming 
a new task seems to drop off very r apidly with age. But the 
ability to improve in quality shows little relationship to age within 
the age limits covered. As measured on the Thorndike Scale, the 
older group gained, on the average, t.t6 units and the younger 
group 1. 1 1 units. Another group of subjects with the same range 
of ages as those used in the handwriting experiment studied 
Esperanto, an artificial language made up according to definite 
rules and principles. At the beginning of the experiment all sub- 
jects were given four tests: a vocabulary test, a test of responding 
to directions that were given orally, another of responding to 
printed directions, and a test of paragraph reading. When the 
subjects had spent a total of twenty hours learning Esperanto, the 
tests were repeated. The younger students improved much more 
than the older ones in the test of oral directions, a fact that sug- 
gests a falling off in auditory perception,® but there was practically 
no difference between the groups in the other three tests. A 
comparison of the progress of these adults with that of children 
from eight to eighteen years of age shows that the adults were 
decidedly superior, a fact that is in direct opposition \o the com- 
monly accepted belief that childhood is the time when languages 
are learned most easily. It is probably true that correct pronuncia- 
tion will be most easily acquired during^ the early years, but the 
idea that learning to read a new language is beyond the ability 
of intelligent adults, even after they are well along in years, seems 
definitely contradicted by these results. 

The foregoing experiments were conducted on persons of 
superior ability. But a group of Sing Sing prisoners whose ability, 
as measured by standard tests, was distinctly below average 
showed the same relationship of learning to age as was found for 
other groups. There was a falling off after the early twenties in 
learning certain kinds of tasks, but the decrease was not very 
marked. In learning school subjects— reading, arithmetic, and the 
like— this drop was estimated to be about one half of i per cent ' 

“Note the resemblance to the age changes in visual acuity found by 
Miles as^given on p. 572. 
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per year during the twenty years from age twenty-one to age 
forty-one. In a substitution test designed to measure retentiveness 
over an interval of one week the older men did better than the 
younger ones, provided the code used was the same on both occa- 
sions; but, if it was changed in such a way that new habits had 
to be substituted for those previously learned, the older men were 
at a disadvantage as compared with the younger ones. They re- 
membered the old habits better, but found it harder to form new 
ones that interfered with the old. Miles, you will remember, ob- 
tained the same results. 



FIG. 103.— THE GENERAL FORM OF THE CURVE OF LEARNING ABILITY 

WITH AGE 

(From Adult Learning, by E. L. Thorndike. Courtesy The Macmillan Co.) 

In order to obviate, as far as possible, the spurious effects of 
differences in experience which might enable one group to make 
better use of past habits of learning than the other, Thorndike 
conducted a number of experiments on the learning of new and 
meaningless tasks in which it seemed probable that differences 
in experience would play a very small part in determining the 
results. For example, he had blind-folded subjects attempt to 
draw lines of a specified length, with only the words “Right” or 
“Wrong” to aid them. In these experiments the age difference in 
learning ability was decidedly greater than in those involving the 
learning of such things as adults commonly have to learn. For all | 
the experiments together, the general tendency was for a total 1 
drop in learning efficiency of about 15 per cent between the ages 
of twenty-two and forty-two years. But when one remembers 
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the great differences in ability to learn that are shown by indi- 
viduals at any one age, this decrease appears of far less conse- 
quence than it might at first seem. There are plenty of individuals 
well on in years who still learn more easily than the average youth. 
By putting in a little more time and making a determined effort 
they may even surpass their own earlier performances made at 
a time when they may have been less strongly motivated to do 
well. 

If the actual change in learning ability from the third to the 
fifth decade is so small, why do so many persons who have not 
yet reached senescence nevertheless get the idea that they are 
too old to Icam? In many cases, age seems to be an excuse rather 
than a reason. The person who really does not want to make the 
effort to learn some new thing that would be desirable for him 
to know, rationalizes by saying that he cannot learn it now; he 
is too old. Preoccupation with other matters, with getting started 
in his trade or profession, getting married, founding a home,. and 
rearing his children take up so much of the adult’s time and in- 
terest that opportunity for study or for practising new skills is not 
easy for him to find. Accordingly, not so many older as younger 
adults actually do learn new accomplishments, and as a result 
the popular idea has arisen that learning for older adults is much 
more difficult than it really is. 

This difference in custom has another effect. Adults, especially" 
if they are no longer young, often feel self-conscious and hesitant 
about undertaking to learn things that not many other people 
of their age are learning. So they either refrain from making the 
effort at all, or. If they begin, they learn more slowly than would 
be the case if they were not hampered by self-consciousness and 
lack of confidence in their ability to succeed. All in all, there 
seems to be good warrant for Thorndike’s conclusion, which is 
that the reason many adults fail to continue learning as much or 
as long as they might is partly because they underestimate then 
powers of learning and partly because they do not care enough 
about learning to make the necessary effort to do so. 
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PRODUCTIVITY AND AGE 

But laboratory tests do not tell the whole story. At what age 
does the average person do his best work? 

A large number of studies on this topic have been made with 
results that are fairly similar in their general tenor. In some of 
these studies, the criterion used has been maximum productivity, 
as indicated by the number of books and scientific articles, works 
of art or mechanical inventions produced in a single year. In 
others, the age at which the single work that competent auljiori- 
ties regard as the person’s masterpiece has been the index used. 
Still others have employed a financial yardstick, regarding the 
age at which the highest salary was earned as the best indication 
of the time when his ability was at its peak. But regardless of 
the basis of judgment, the general results are much the same. The 
diversity from person to person is so great that a citation of 
averages misleads almost as much as it informs. It has been found 
that in such a field as literature, for example, little can be said 
about the relationship of age to either quality or quantity of work 
without specifying the type of literature concerned. Heidler and 
Lehman^ for example, found that the average age at time os 
writing various works of literature ranged from 27.9 for pastoral 
poetry to 52.5 for scientific prose. In an unpublished study by 
Anderson and Goodenough it Vas found that among psycholo- 
gists, age changes in productivity vary according to whether the 
measurement is based upon the number of separate publications 
or upon their aggregate number of pages. Younger persons write 
more and shorter articles;, older ones fewer and longer ones. 
Results similar to these have been obtained in a number of other 
fields. 

Thorndike ® reports the results of a study based upon the age 
at which the opera magna of 331 leading scientists and men of 
affairs were published. Only those persons were included in this 
study for whom an opus magamm could be selected with a fair 
degree of certainty. The ages range all the way from twenty- 
four (one case) to eighty-two (three cases), with the average at 

J. B. Heidler and H. C. Lehman, “Chronological Age and Productivity 
in Various Types of Literature,” E»g. 1937, j6: 294-304. 

® Op. cit. 



DEVELOPMENTAL PSYCHOLOGY 


580 

forty-seven years. The scientists on the average produced their 
masterpieces a little earlier than the men of affairs. A similar study 
by Dorland ® agrees fairly closely with this one. According to 
Dorland, the average age at which 400 noted men produced their 
masterpieces was fifty. 

The age of greatest earning capacity will obviously vary con- 
siderably with the type of work in which the person engages. 
For workers in occupations where muscular strength is the chief 
requirement and for which little or no time is spent in training, 
the peak comes early; for those in the learned professions it is 
much later. Thorndike made a study of the salaries received by 
Methodist clergymen at different ages. For his group of 143 cases 
there was a steady increase up to about age forty, followed by a 
plateau which lasted until about fifty-six and a fall thereafter. 
High-salaried men and low-salaried men showed about the same 
tendency to vary with age, except that the age changes were most 
pronounced for those earning the highest salaries. 

The outstanding result of all these studies is to show diat al- 
though we may compute averages, the variation from these aver- 
I ages in individual cases is so great that, if we except the years 
of early childhood and the late nineties, there is no age witltin 
the life span of man at which great accomplishment has not been 
recorded. Some of our great musicians published work of con- 
siderable merit as early as the age of five or six years. Sophocle s 
wr ote his Oedhus at ninety. Folw ell, former president of the 
University of Minnesota, wrote his monumental History of Min- 
nesota during the last years of hfe life, finishing it just before his 
death at the age of ninety-six. In his Senescence., Hall cites many 
other instances of outstanding accomplishment performed long 
after the traditional age of “three score and ten years.” 

While there is no question but that the. years from twenty to 
fifty arc the ones when most people do their best work,^’'.^ fifty 

® W. A. N. Dorland, The Age of Mental Virility (New York, D. Apple- 
ton-Cenuwy Co., 1908). 

G. Stanley Hall, Senescence, the Last Half of Life (New York, D, Ap- 
pleton Company, 192a), pp. xxviii -f- 518. 

^iThe most complete and detailed studies on this topic that have ap- 
pealed to date have been made by H. C. Lehman. For a summary of his 
findings, see “Man’s Most Creative Years: Tlien and Now,” Science, 1943, 
98: 393-399. 
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is by no means a universal dividing line between excellence and 
mediocrity. Look at Edison! Indeed the more one studies the 
lives and characters of those who have continued to do creative 
work up to a late age or of their humbler fellows, who, although 
they never achieve fame, nevertheless continue to fill useful posi- 
tions in the world for many years after the majority have dropped 
out of the race, the more strongly one comes to feel that the vast 
majority of individuals grow old long before there is need for 
them to do so. It would be foolish to claim that age is just a 
notion. It is a fact to which all must adjust as it comes to them. 
But it is equally foolish to anticipate its ravages before it has 
actually arrived or to use age as an excuse for failure to accom- 
plish what a little greater effort would have enabled one to per- 
form. Older people may not learn quite as easily as they did in 
youth, but most of them can still learn. 

SOCIAL, PHYSIOLOGICAL, AND PSYCHO- 
LOGICAL PROBLEMS OF OLD AGE, WITH 
SUGGESTIONS FOR MEETING THEM 

“Symposium on Old Age and Aging,” in American Jour- 
mu of Orthopsychiatry, 1940, 10: 27-88. 

At the 1939 meeting of the American Orthopsychiatric Association, 
a special section meeting was devoted to problems of aging and 
the aged. At this meeting a number of well-known authorities read 
papers on various aspects of this topic and these papers, together 
with the discussions that followed them, were later published in the 
Journal of the association. These papers are worth reading, not only 
because they contain a good deal of information on a subject with 
which persons interested in social progress should be familiar, but 
also because this material is presented against a background of social 
theory that brings out its significance for people in general. 



Chapter XXIII 

OLD AGE 

About how much has the average term of life increased 
since the sixteenth century? What have been the 
chief factors contributing to this increase? ‘ 

Is there a greater chance now than formerly for a mm 
of eighty to live to be one hundred? 

Do the senses other than sight and hearing show 
changes with age? Far what distances is the visual 
loss greatest? For what pitches is the loss of hear- 
ing most evident? 

Why do the old often remember the events of their 
childhood better than those that occterred more 
recently? 

What are smne of the chief mental hazards of senes- 
cence? 

What cm young people do to improve their chmces 
of a useful and happy old age? 

HOW MANY LIVE TO BE OLD? 

♦ 

Obviously this is a question that does not admit of any precise 
answer unless we first decide at what age people become old. But 
if we put it in other terms and ask what are the average person’s 
chances, under modern conditions of American life, of living to 
be fifty, seventy, or ninety years of age, there are statistical 
tables that will tell us. According to the most recent life tables 
published by the Bureau of the Census,^ at birth the average 

' These are based on the census of 1930. The figures from the 1940 cen- 
sus, which were not available when this was written, will almost certainly 
show some further increase, the extent of which can be rougMy inferred 
from the data of those census reports that have already appeared. (See 
Table VIII.) 
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expectancy of life for a white boy baby is about fifty-nine years; 
for a girl baby it is sixty-two years. But if the hazards of infancy 
and early childhood are survived the chances of living to be old 
are better. The little boy of five may expect to live to be sixty- 
four; the girl of the same age is likely to live to be sixty-seven. 
The youth of twenty may look forward to becoming sixty-six; 
at the same age his sister may expect to reach the age of sixty- 
eight. 

The average duration of life has been steadily increasing for 
several centuries. There arc no very good figures to tell us just 
what was the average age at death tlirce or four hundred years 
ago, but most authorities are of the opinion that in the sixteenth 
century at least half the population, on the average, died before 
the age of twenty. Since then the average age at death has moved 
constantly upward until, in the United States at present, more 
than half live to be sixty-eight or older.® 

The very rapid change in the proportion of older individuals 
in the population of the United States can be readily seen by 
comparing the figures given in the Popidation volume of the 
i(f40 Census Report with those of preceding decades. Table VIII 
shows the comparative figures for each of the last five decades. 


TABLE VIH 

Percentages of the Total Population at Each of the Last Five Census 
Years Who Had Reached the Age op Sixty or Older 



Census Year 

1900 

! ' 9^0 

1920 

1930 

1940 

Male 

3.3% 

3.5% 

3.8% 

4.3% 

5 .^¥o 

Female 

3 -z 

3*3 

3.7 

4 .J 

5.3 

Total, both sexes 

<5.5 

6.8 

7-5 

8.S 

io.y 


Figures 104 and 105 show about how much longer an individual 
who has already survived to some stated age may expect to live. 
These curves, which are based upon life-expectancy tables taken 

^Tlie average expectation of life at the time of birth is not the same 
thing as the average age at which half the population bom are still living, 
because death-rates in the later years arc so much more rapid than they 
are in the early years. (See Figure 105.) 
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from the census data for 1930, may be compared with those ap- 
pearing in the first edition of. this book, which were taken from 
tables based upon the 1910 census, published in 1921. During the 
intervening twenty years, the average life-expectancy at the age 
of twenty years was increased by three years for females and 
three-and-a-half years for males. 



FIG. 104.— EXPECTATION OF LIFE AT ANY GIVEN AGE 

To find your most probable age at death first locate your present age 
in the column of figures at the left. Read across to the intersection of your 
age line with the curve for your sex. The numbers along the abscissa show 
your most probable age at death. (Based upon data from Census of 1930,} 

A number of people have been so much impressed by this in- 
crease in the average life span that they have built up lively hopes 
of continuing the increase to a point at which human life would 
be extended to a far greater age than we know now. But these 
persons have failed to take into account a very important fact. 
The increase in average duration of life has not been brought 
about by adding to the life expectancy in equal amount all along 
the line but instead is almost wholly due to medical discoveries 
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and improvements in sanitary conditions which have increased 
our control over certain diseases from which many people for- 
merly died. Smallpox, typhoid fever, and childbirth, which a 
centary or two ago took Ae lives of vast numbers, are examples. 
As a result of better natal and prenatal care, the reduction in 
infant mortality has been very great,* and the death hazard has 
also been much reduced among children and young adults. Among 
the middle-aged, too, the expectation of life has somewhat in- 



in ijeara 

FIG. 105.— PROPORTION OF THE TOTAE NUMBER OF LIVE BIRTHS THAT 
SURVIVE TO ANY GIVEN AGE 
(Based on Census of 1930.) 

creased. But among the old, relatively little has been added to 
life expectancy. AppsCrently the man who attained his eightieth 
birthday in the year 1800 had almost, though not quite, as good 
a chance to live to the age of ninety as he would have to-day. 
The average span of life has increased, not so much because the 

“During the twenty-year period previously mentioned, the increase in 
life expectancy at birth was approximately nine years for each sex, which 
is almost three times as great as the corresponding increase for those who 
Survive to the age of twenty. 
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old live to be older but because a greater number of the young 
live to be old. 

Since so many of the young people of to-day will in the course 
of time become old, the psychology of the declining years is an 
important study for them as well as for their elders who are 
already beginning the descent. Moreover, since the number of 
old people in society is on the increase (see Table VIII) the im- 
portance of understanding them and of providing for their 
psychological as well as for their physical needs is evident. Let 
us first consider the physical infirmities that come with advancing 
years. 


THE PHYSICAL HANDICAPS OF OLD AGE 

The changes in appearance that mark the years are so well 
known that they require only brief mention. The wrinkles, the 
graying hair, the stooping shoulders are familiar to all of us. 
There is a general loss of resilience in all the bodily tissues. The 
bones become more brittle; the amount of connective tissue in the 
muscles increases at the expense of muscle fibers, giving to the 
limbs the knotted and stringy appearance that is characteristic of 
old age. The brain slowly decreases in weight. In the brain as 
well as in the muscles, the supporting tissues increase in amount, 
while the functional cells, particularly among the very old, arc 
likely to degenerate. Increase in connective tissue and often of 
fat in and about the heart makes it necessary for the organ to 
enlarge its size in order to do its work. The gradual stiffening of 
the arteries adds to the cardiac strain. Many changes also take 
place in the ductless glands. At about the age of forty-five in 
women and several years later in men the reproductive capacity 
ceases. 

Automatic regulation of bodily functions no longer takes place 
so promptly. The old “feel the cold more” because heat losses 
are not so quickly made good. If, through unexpected exertion, 
they become out of breath, it takes a longer time for the breathing 
and heart rate to get back to normal. Other regulatory responses 
show a similar drag. 

All the senses usually show a loss of acuity. We are familiar 
with the fact that the old usually suffer some impairment of sight 
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and hearing. The visual deficiency is commonly greatest for near 
objects through loss of elasticity in the lens, which can no longer 
become sufficiently convex for adequate near vision. This causes 
the “far-sightedness” of old age. Loss of hearing in the old is 
usually greatest for the higher pitches. Drying and hardening of 
the skin results in loss of sensitivity to touch. Changes in the 
sense of taste also occur. Tlie taste-buds on the top of the tongue 
gradually atrophy. Beginning at the tip of the tongue the insensi- 
tive area extends farther and farther toward the back as age 
advances. Taste-buds on the inner surface of the cheeks also be- 
come fewer. The old often complain that “nothing tastes as it 
used to.” Since the olfactory senses, too, usually become less 
acute in old age, and since, as we have seen, foods owe much of 
their flavor to the sense of smell, dullness of the olfactory organs 
is a contributing factor here. 

The brealdng down of motor skills proceeds in inverse order 
from that in which the skills were developed. The fine coordina- 
tions which were the last to appear are the first to be lost. The 
same rule is very noticeable in the field of memory. Old associa- 
tions persist; new ones disappear. The very old often remember 
the events of their childhood, while they forget those of yester- 
day. Undoubtedly the principle of overlearning plays a part in 
this selective forgetting, but it is possible that the unknown 
physiological changes that form the basis of learning may become 
less stable as age progresses, thus making for quicker forgetting 
of material learned during the later years. 

Granges in the mental abilities of the aged were described in 
Chapter XXII and need not be repeated here. We shall only note, 
by way of summary, that if we make a rough division of activities 
into three classes— perceptual, motor, and intellectual— investiga- 
tion seems to show that the perceptual skills which are most 
directly dependent on die functioning of the sense-organs are 
the ones that show the earliest and most rapid decline. Motor 
sltills come next, while the intellectual functions are the last to 
show marked decrement. 
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PHYSICAL HAZARDS TO, WHICH THE OLDER 
INDIVIDUAL IS ESPECIALLY SUBJECT 

One of the most important factors contributing to the main- 
tenance of mental and social adjustment during the declining 
years is the preservation of good bodily status as long as pos- 
sible. Every one, as he grows older, owes it not only to himself 
but even more to those with whom he is associated to subject 
himself to periodic physical examinations in order that the early 
symptoms of the diseases or degenerative conditions to which 
persons of his age are especially prone may be detected in their 
initial stages while it is still possible, in most cases, to do something 
about them. 

Often, as persons begin to be aware of the signs of advancing 
age, they are unwilling to admit the facts even to themselves. 
To prove that they are still as young as ever, they attempt to 
outdo the young in respect to physical prowess. They take up 
strenuous exercise, engage temporarily in activities that would 
tax the strength of a practiced athlete. The worst of it all is, that 
because these activities are not undertaken “just for the fun of it" 
as is the case with the youth, but merely as an assurance to the 
aging individual that for him the years have not yet begun to 
make inroads upon his physical strength and vigor, they are likely 
to be carried out spasmodically rather than systematically. The 
stfenuous use of muscles long unaccustomed to such demands 
may constitute so serious a strain upon the entire system that 
lasting, damage results. The opposite tendency, leading to too 
, early and too complete relinquishment of physical activity is, of 
course, equally undesirable. The older person should remember 
that 'a reasonable amount of regular exercise, accompanied, if nec- 
essary, by some dietary restraint, is greatly preferable to the 
sudden and violent spurts of effort so often exhibited by those 
unwilling to “be their age,” 

We have just said that of the three general aspects of ability- 
perceptual, motor, and intellectual— the first commonly shows the 
earliest and most rapid decline widi age. One of the most im- 
portant consequences of this fact under modern conditions of 
civilized life is the increased proneness to traffic accidents of older 
pedestrians. Decrease in speed and coordination of bodily move- 
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ments is a further contributing factor. The older person is not 
only less likely to see or hear an approaching car, but less able to 
dodge it effectively after it has been seen. For this reason it is 
important for him to recognize his perceptual and motor limita- 
tiohs and substitute for them a greater measure of cautious judg- 
ment. Unfortunately there are many who fail to realize that as 
age advances the balance of probability in respect to safety stead- 
ily shifts till there comes a time when a street crossing that in 
youth could have been undertaken with little risk becomes far 
too hazardous to be ventured. Statistics of pedestrian accidents 
show that the number of persons injured on the streets of our 
large cities is definitely related to age. Both children and old 
people make up a far greater percentage of the victims of such 
accidents than their frequency in the population warrants. In 
both cases, heediessness is the main factor at work. The child 
fails to take sufEcient account of the external dangers; the old 
person fails to take sufficient account of his personal handicaps. 
Both need education. 

Statistics of driver accidents show a similar trend. Both very 
young and the very old drivers appear to be somewhat more 
prone to accident, on the average, than are those of the middle 
ages. Older persons can, and many of them do, make up for their 
lowered perceptive ability and slower speed of reaction by taking 
fewer chances and giving closer attention to the road. The im- 
portant thing is for the aging individual to recognize his limita- 
tions as facts to be compensated for by bringing other assets into 
play, instead of denying the existence of these handicaps and 
thereby bringing unnecessary danger to himself and others. 

Other accidents also need to be guarded against. Along with 
loss of acuity of hearing there often goes some deterioration in 
the semicircular canals, which, as you will recall from Chapter V 
are responsible for our sense of balance and are closely associated 
with the organ of hearing. Thus falls becomes more frequent, in 
part as a result of some loss in the sense of equilibrium, in part 
because of lowered muscular control. Moreover, because of the 
increased brittleness of the bones, such falls are more likely to 
have serious consequences than was true at an earlier age. Less 
perfect control of the hands leads to greater danger of cuts and 
burns. Accordingly, along with physical aids to the sqnse-organs 
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should go some attention to the provision of physical safeguards 
such as suitable staircase railings and the elimination from rooms 
much used by the aged members of the family of small rugs and 
similar objects likely to cause stumbling. Hazardous places such 
as the tops of staircases should be kept well lighted. Young per- 
sons in a household where there are elderly people should give 
some thought to these matters, not only on account of the old 
persons themselves but for the sake of the entire household. 

THE MENTAL HYGIENE OF OLD AGE 

As their senses grow duller, the old are more and more com- 
pletely cut off from the world around them. Particularly is diis 
true of those Avho suffer complete or nearly complete loss of 
hearing. The young often complain that old people are self- 
centered, that they think and tdk only about themselves. One 
reason for this is unquestionably to be found in the increasing 
isolation that comes with sensory deprivation. Old people think 
and talk about themselves because they no longer have the means 
of finding out veiy much about what is going on .around them. 
One of the most important aspects of the mental hygiene of old 
age is, therefore, to use every possible artificial aid to compensate 
for the increasing sensory weakness. The need for financid prep- 
aration for the years when self-support becomes difiicult or im- 
po.ssible can hardly be overstressed. Problems relating to old-age 
insurance, retirement annuities, old-age pensions and the like are 
among the most vital social questions of to-day. But there is 
' another hardly less important form of old-age 'insurance about 
which we hear little. In addition to financial preparation for the 
declining years, every young person should see to it that he 
acquii’es a store of interests, skills, friendships, and life objectives 
that will outlast his youth. Some people, no matter what their 
years, never seem to grow old in spirit. These are the ones who 
have laid up for themselves a store of all-engrossing occupations 
with which to fill the gaps that inevitably occur with the passage 
of time. Just as in youth we prepare for the work of maturity, 
so in maturity some thought should be given to the activities of 
old age. Most fortunate are they whose life occupations are of 
a kind that can be continued into old age, for they are the ones 
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from whom the years exact least in the way of adjustment. Edison, 
Luther Burbank, Justice Holmes, and others who continued to 
do productive work for years after most people find it necessary 
to stop, escaped many of the most trying situations of old age. 
The years bear heaviest upon those to whom they bring an en- 
forced leisure with nothing to fill it that seems worth the doing. 

Many of the personality changes that so often come with age 
—the increased irritability, the self-centeredness, the tendency to 
magnify bodily ills which sometimes amounts to genuine hypo- 
chondria '‘—are less the direct result of age than of the sense of 
discouragement and frustration that comes from a realization of 
increasing inability to do the things that were formerly done. 
We shall see in a later chapter how conflicting impulses or con- 
tinued frustration may find an abnormal outlet in behavior that 
in extreme cases leads to complete disintegration of the person- 
ality. But old age does not always bring frustration. To some it 
means increased leisure for the development of long-treasured 
hobbies and interests, and this is as it ideally should be. Not all 
forms of ability decline at an equal rate, and as was pointed out 
in Chapter XXII, most abilities decline slowly enough to enable 
the old to participate in many activities with enjoyment and 
profit, if they care to do so. But although the old may continue 
to carry on the activities of their youth with but slightly abated 
ardor as long as their physical and mental condition permits, they 
arc not facile in developing new interests. They may renew old 
hobbies or take advantage of increasing leisure to do some of 
the many things for which a busy maturity left too little time. 
But these interests and hobbies must in the main be drawn from* 
the reserves that were accumulated earlier. Too many old people, 
when confronted with the new leisure that is thrust upon them 
with the years, find that they have no psychological reserves from 
which to. fill it. Morgan,* for example, in a study of recipients 
,of old-age assistance in the state of New York found that a small 
number of factors could account for most of the differences bc- 

*The term hypochondria refers to an obsessive interest in one’s bodily 
health, a tendency to magnify bodily ills out of all proportion to their true 
significance. 

“ C. M. Morgan, “The Attitudes and Adjustments of Recipients of Old- 
*Age Assistance in Upstate and Metropolitan New York,” Arch. PsychoL, 
No. 214 (New York, Columbia University Press, 1937), pp. 131, , 
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tween those who seemed happy and well adjusted and those who 
were continually bewailing their lot. The former had kept up 
many more pleasant associations with friends and relatives than 
the latter; they had more outside interests and hobbies; and they 
habitually sought and found opportunity to perform some kind 
of useful work. They were also in better health, a fact that may 
perhaps be as much a result of their more wholesome way of 
living and behaving as a cause of it. 

Senescence, which Hall so aptly calls “the youth of old age,” 
is a time when a new kind of psychological weaning must take 
place if the years that follow are to be satisfying. The adolescent 
must free himself from emotional dependence upon his parents; 
the senescent in Kite manner must free himself from emotional 
dependence upon his own youth. Each age has its own satisfac- 
tions for the person who will take them. Growing old is as normal 
a part of life as growing up. In age, as well as in youth, the well- 
integrated personality lives in the present and plans for the future. 

A PROBLEM IN SOCIAL RESEARCH 

Consult the volume on Population of the Reports of the United 
States Census for the years 1900-1940 inclusive. Prepare a table 
similar to that on p. 583, basing the figures on the data given for the 
state in which you were born. Is the shift in the proportion of older 
individuals in the state population more or less marked than it is for 
the United States as a whole? If the difference between the national 
and state figures shows a consistent tendency either to become 
greater or to become less marked with the passage of time, how do 
you explain this? 

In a similar way, compare the figures for the largest city in your 
state with those for the total state population and for the urban 
population of the United States. 

List all the social consequences of the changing poptdation trend 
that you can think of. Have any of these consequences become 
apparent in social legislation or other ways that can be objectively 
described? 
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Personalil^ Deviations 




Chapter XXIV 


COMMON HANDICAPS OF NORMAL PEOPLE 

Does the ideal personality change with age? 

What is meant by “frustration’.''? Do obstacles always 
frustrate? Explain. 

What common ways of reacting to failure are likely 
to develop into habits that interfere with normal 
personality growth? 

What is the most common basis for excessive boasting? 

Under what circumstances does day-drecmung become 
harmful? 

SOME TYPICAL CASES 

Evel)^! B. is a senior in high school. She is an only child, and her 
mother boasts that Evelyn is not silly like the other girls, that she 
spends all her spare time at home and does not want to go out to 
dances and parties with the other young people of her age. Actually 
Evelyn is so shy, and self-conscious that she cannot feel at ease with 
the other boys and- girls. She has never learned to dance and is afraid 
to try for fear she will be laughed at. Secretly she longs for “dates” 
and tries to make up for their lack by reading cheap fiction and by 
day-dreaming about all sorts of emotional scenes in which she is the 
heroine. 

Unlike Evelyn, George S. is out for a good time, regardless of 
the cost. He is impatient of all restrictions, and in constant trouble 
with parents and teachers. After failing in hiS high-school work he 
was sent to boarding-school but ran away because the rules were too 
strict. Now he refuses either to enter school or to get a job. He loafs 
around town and is beginning to associate with undesirable com- 
panions piclced up around pool halls. 

Alfred M. is a college student. His two older brothers made very 
brilliant academic records, and Alfred feels that he is expected to equu 
their achievement. This he finds very difficult, if not impossible, and 

so he tries to account for his lower level of achievement in various 

» ' 
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ways that protect his self-esteem. He feigns ill health and claims that 
his vision is so poor that he cannot study without difficulty. He com- 
plains that his instructors do not make things clear and that they do 
not always grade fairly. Once, through a stenographic error, his real 
grade of B was recorded as a D. Although the error was promptly 
corrected, he has never forgotten it but takes every opportunity to tell 
his friends that “the marks you get here don’t mean anything. They 
make so many mistakes over at the registrar’s office that you can’t 
tell a thing from the grades they send out." He insists that other 
students obtain their high standing by cheating or through favoritism, 
and he greatly enjoys repeating cynical stories about members of 
Phi Beta K^pa and other honorary societies. 

Caroline S., also a college student, is brilliant but unpopular. As a 
child she attracted a great deal of attention because of her precocity. 
Several newspaper articles were published about her achievements, 
and when she was ten years old a small book of her poems was printed. 
Now, in a college of high standards where she is for the first time 
meeting real intellectual competition, she cannot bear to have any 
one share the spotlight with her. She has developed a number of 
personal mannerisms to attract attention to herself, spreads ill-natured 
rumors about either students, and seizes every chance to tell of her 
own accomplishments. Her book of childish poems occupies the most 
prominent position on her study table. 

Mrs. Gray, married ten years and childless, assumes the r61e of 
child in her associations with her husband. She demands constant 
petting and indulgence, cries when she cannot get her own way, uses 
baby talk and dresses in juvenile styles that are no longer becoming. 
She complains bitterly because her husband spends so many of his 
evenings at his office or at his club. She has few friends because 
people in general find her boring and are annoyed by her affectations. 
She has few resources for amusing herself and is usually very lonely 
and unhappy. 

* 

You have all met people like these. None of them would be 
classed as abnormal, but all display personality traits that inter- 
fere with their happiness and handicap them in their chances for 
success in life. Although their problems seem very diverse both 
in form and origin, one thing can be said about all of them. These 
persons have not grown up. Somewhere along the line their per- 
sonalities have suffered from arrested development. Their bodily 
growth was not affected. Even in intelligence, as the term is 
commonly defined, they show no particular lack. But in their 
social and emotional characteristics, in their attitudes toward the 
world and toward themselves they have not advanced beyond 
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the level of childhood. In Eveljm we see the timid child who 
clings to the protection and security of the home and from that 
safe retreat looks out longingly at the fun and adventure of the 
world beyond in which she has not the courage to share. George 
is still the spoiled baby to whom his rattle and his bottle of milk 
are all-important. He is even less mature than Evelyn, because 
she has reached a stage at which she would like to be grown up, 
even though her desire is not strong enough to take her over 
the threshold. But George is deliberately shutting his eyes upon 
the world where men work and achieve and reap tlie benefits 
of their labor. Instead, he clings to the privileges and Immunities 
of babyhood. 

Alfred and Caroline have advanced to a somewhat higher level, 
but both have stopped short of complete maturity. They have 
failed to develop the broader sense of social values that would 
enable them to view themselves and their own achievements with 
some detachment, to appreciate what others do and to take a 
sportsmanlike attitude toward honest defeat. Egocentricity is a 
normal attribute of early cliildhood, but long before a boy or 
girl has reached the age of entering college, this mriow preoccu- 
pation with self should have expanded into a wider conception 
of social aims and an appreciation of what others are doing toward 
fulfilling those aims. To the truly socialized person the natural 
disappointment over his own failure is tempered by the knowl- 
edge of another’s success, but to the immature adult who has 
never outgrown the egocentricity of childhood, seeing another 
person succeed merely adds gall to the bitterness of his own de- 
feat. We may note, too, that Alfred appears to have moved a 
little further along the road from egocentricity to socialization 
than Caroline has, for in his concern with covering up his own 
failures drere is tacit recognition of and a covert admiration for 
the accomplishments of others. Caroline, on the contrary, sees 
only herself. 

Little need be said of the case of Mrs. Gray. Like George she 
clings to the things of childhood, but, perhaps because of the 
license accorded to her sex, her behavior is more open and un- 
abashed. George covers up his real desire to remain a child with a 
blustering kind of aggression that nevertheless is closely allied 
to the temper tantrums of infancy. 
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. TRAITS THAT INTERFERE WITH PERSONALITY 

GROWTH 

It would be futile to attempt to enumerate even a small portion 
of the almost countless ways in which people depart from an 
ideal pattern of personality development. All that will be at- 
tempted is to show some , of the most common obstacles that lie 
in the way of a smooth and orderly progress from a healthy 
infancy to a happy and efficient maturity, and to indicate some 
of the pitfalls that should be avoided in attempting to overcome 
such obstacles. 

All of us know what it is to be thwarted. There have been times 
when we have been unable to secure something that we greatly 
wanted. In spite of strong effort we have sometimes failed to 
accomplish what we set out to do. Ideas that to us seemed both 
exciting and important have been received by others with indif- 
ference or even ridicule. Planning that has occupied months or 
years has been disrupted in a few moments by events over which 
we have had no control. 

Many psychologists believe that the reaction to frustration is 
always some form of aggressive conduct.^ The word “conduct” 
is here used in its broad sense to include both overt reactions that 
every one can see and responses that are largely or wholly inter- 
nalized, such as dreams of reverse or of compensating for the 
failure by some kind of stupendous actomplishment. The ag- 
gressive behavior is not always overtly directed toward the offend- 
ing person or object, and on the surface it does not always look 
like aggression. Sometimes the thwarted individual who is unable 
or afraid to show aggression toward the offending agent “takes 
it out" on some weaker person or even an inanimate object. The 
business man who “bawls out” his secretary for some trifling 
fault when a rival firm secures the order he had been hoping to 
get, the teacher who gives low grades to her pupils on hearing 
that her request for an increase in salary has been refused,^’ or 

1 John Dollard, Leonard W. Doob, Neal E. Miller, O. H. Mowrer, and 
Robert R. Sears, Fnutration and Aggression (New Haven, PnnT. , Yale 
University Press, 1939), pp. x + J09. 

*In most cases these persons either fail to understand or refuse to admit 
even to th^emwlvcs the basis for their acts. The business man insists that his 



COMMON HANDICAPS OF NORMAL PEOPLE 599 

the little child who smashes his toys because he is denied a cookie 
are examples that are only too familiar to all of us. Moreover, 
aggression may be expressed in a wide variety of ways, many of 
which are not easy to recognize, or it may be so long delayed 
that the conditions which gave rise to it are well-nigh forgotten. 

Although some may question the assertion that all acts -of ag- 
gression have their roots in frustration, there can be no doubt 
that this is frequently the case. But not all obstacles, not every- 
disappointment or failure result in a feeling of frustration. As a 
matter of fact, with some people and under some circumstances, 
encounter with an obstacle may actually incite to greater eifort." 
And among the many ways in which aggression may be shown 
there are some that are likely to have unfortunate consequences 
for society and others that interfere with the healthy develop- 
ment of the person who habitually resorts to them. TTie possible 
effects of aggression upon those who become its victims are too 
obvious to require discussion, but the effect upon the aggressor 
is not always so evident. Particularly likely is this to be the case 
when tlie frustration takes the form of a wound to self-esteem 
and the frustrated person seeks for some kind of redress that will 
soothe his pride and so relieve his pain without acknowledging 
the facts. Such devices may be compared to the application of 
salves to a physical wound without first cleansing it of any lurking 
infection. Antiseptics may cause momentary smarting, but their 
timely use may prevent the development of much trouble later on, 

A common example of the palliative measures so often resorted 
to by people whose self-esteem has been wounded is the mecha- 
nism known as ratiomlization which was mentioned in an earlief 
chapter. Rationalization, you will recall, means the invention or 
construction of “reasons” for the humiliating event that will allay 
the hurt to one’s pride. Rationalization may take any one of a 
wide variety of forms. It may involve the mechanism known as 
projection, in which an attempt is made to throw the blame for 
one’s own failure on somebody else or on an inanimate object. 

secretary thoroughly deserved the scolding; die teacher is equally sure 
that the low marks were entirely justified by the poor quality of the chil- 
dren’s work. 

» Herbert Fletcher Wright, “The Influence of Barriers upon Strength of 
Motivation,” Cmtributions to Psychological Theory, Vol. I, No. 3 (Durham, 
N. C. Duke University Press, 1937). PP- i 43 ' 
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“I’d kave been oii the green,” says the golfer, “if that fellow over 
there hadn’t yelled, ‘Fore!’ just as I was ready to swing.” “It was 
all, your fault,” storms Mr. Brown to his wife when their house 
bums down the day after the insurance has lapsed. “You should 
have reminded me that the payment was overdue.” 

Because in the minds of many people no special blame is at- 
tached to a physical illness, such a condition may also be invoked 
as an explanation for failure or as a means of avoiding an under- 
taking where failure or some other unpleasant consequence is 
feared. “I could have passed that examination as easily as anything 
if I hadn’t had such a splitting headache that day,” says the stu- 
dent. “I would have been oidy too glad to go and help Mrs. 
Atkins take care of her sick baby if it weren’t for my weak 
Iteart,” says Mrs. Elwood. But her weak heart did not keep Mrs. 
Elwood from her bridge club, and the student recovered from her 
headache in plenty of time to go to a dance that evening. . 

Another way of reacting to failure is by denial or by the em- 
ployment of various devices for concealment. But such devices 
often fail to work out satisfactorily, and so the luckless artificer 
is forced to add camouflage to camouflage until the whole struc- 
ture seems likely to totter. Still another method by which people 
attempt to assuage die pain of failure is by day-dreaming, by 
making believe that success really has been attained. This is not 
only wasteful of time but tends to divert the attention from 
more constructive activities. Still others try to cover up their 
disappointment by adopting a “sour grapes” attitude, by trying 
to convince themselves and othera that what they were after 
was not really worth while. 

The behavior known as overcompensation, in which a person 
who feels unsure of his own abilities tries to make up for any 
possible lack by boasting or trying to “show off,” is another 
familiar example of the devices for protecting self-esteem. But 
boasting is a weak form of defense. The man of real achievement 
is modest in his speech because he does not fear to be brought 
to test. 

But the most harmful of all reactions to failure is the abandon- 
ment of effort that comes with discouragement. Usually this atti- 
tude is accompnied by brooding and by self-pity. Nothmg is at 
once more futile and more disastrous for future development r^gTi 
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dismal bewailing of one’s own misfortunes. Often, too, this pre- 
occupation with past ills is accompanied by jealous comparison 
with the apparent good fortune of others, by envy of those who 
have succeeded and perhaps even by ill-natured suspicion of the 
means by which their success was achieved. Such suspicion may 
even go so far as the spreading of unkind rfimors that have little 
foundation apart from the festering jealousy of the person who 
grudges others their good fortune. 

All these ways of reacting to failure are dangerous. We shall 
see in the following chapter how insidious is the progress from 
the mild and occasional lap.ses from which few of us are entirely 
free to the habitual and compulsive responses that in time may 
come to dominate behavior so completely that the affected person 
loses touch with the world of reality. In time he may even become 
so obsessed with maintaining his own diseased fancies that he can 
no longer function as. a normally integrated personality but must 
be placed in a hospital for th^ mentally diseased. Mental health, 
like physical health, is not an all-or-none affair but exists in vary- 
ing degrees. Like physical health, it is to a large extent within 
our own hands. Although we still have much to learn about it, 
nevertlieless a good many basic rules that will help us to maintain'' 
it are known, and to these rules we should all endeavor to con- 
form. Carelessness does not, of course, inevitably mean that we 
shall land in a mental hospital, any more than carelessness about 
one’s bodily health always and inevitably means hospitalization 
or early death. But the chances in both c^ses are that such neglect 
will mean decreased efficiency and unnecessary bodily or mental 
discomfort. Common sense dictates that we obey the rules. 


WILLIAM JAMES ON “HABIT” 

Waiiam James, “Habit," Chapter IV, VoL I, The Prin- 
ciples of Psychology (New York, Henry Holt and 
1890), 2 vols. 

We hear so much about the formation of undesirable habits that 
we sometimes forget the tremendous importance of good habits. If 
we were not able to reduce most of the routine affairs of everyday 
life to so automatic a level that they can be performed with little 
or no conscious thought or effort, we should have little leisure for 
anything else. Habit, as James points out, is time’s great ally.. 
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Alrhought the two-volume Principles of Psychology was written 
well over a half-century ago, it remains one of the great classics of 
psychological literature, and this in spite of the great advances in 
scientific knowledge and the consequent changes in psychological 
theory which have taken place since that time. Every student who 
plans to take up psychology as a profession should become thoroughly 
familiar with it, and all of you, r^ardless of your vocational aims, 
will, it is hoped, derive enough pleasure from the Great PragmatistV 
Vigorous style and trenchant philosophy to stimulate you to read much 
more of this important work than just the single chapter mentioned 
here. 

^ James Was called the “Great Pragmatist" because of his insistence that 
the facts of psychology should, as far as possible, be derived from observa- 
tion of the ordinary behavior of human beings and that its principles should 
bear directly upon the practical affairs of everyday life. “Pragmatist” means 
one who emphasizes the practical application of ideas and concepts. 



Chapter XXV 


MENTAL DISEASE 

Suppose that in a certain hospital about one hundred 
babies are bom, on the average, each year. About 
how many of the hundred will at some time in 
their lives become patients in a hospital for mental 
diseases? 

Are all mental disorders the result of brain injury or of 
physical diseases that affect the brain? 

Do normal people always perceive things as they are? 
What is the difference between a normal illusion 
and a hallucination? Are there any conditions that 
will produce hallucinations in people who are not 
insane? 

What is meant by ^^r egression to childhood”? In what 
ways does the behavior of mentally disordered 
persons resemble that of normal children? In what 
ways does it differ? 

What is meant by a systematized delusion? What is the 
relationship between mental conflicts and delu- 
sions? 

What are some of the specific devices by which the 
mentally ill try to solve their conflicts? 

(Keep the following question in mind as you read, and 
try to answer it afterward.) 

Do you think the different mental disorders described 
here are separate diseases or merely different meth- 
ods or devices by which the frustrated person tries 
603 
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to find a way out of his difficulties? See if you can 
think of a series of conditions under which the 
same original conflict might lead to any one of the 
disorders mentioned. 


MEETING EMERGENCIES 

In the preceding chapters the essential characteristics of the 
fully developed personality have been described, and a number of 
attitudes, ways of thinking and behaving that interfere with per- 
sonality growth have been pointed out. Undesirable as these char- 
acteristics are, few people manage to remain completely free from 
them, just as few people reach maturity with absolutely perfect 
physical development and with habits of living that confonn 
in all respects to the rules for maintaining health. People differ, 
not only in respect to the qualitative aspects of their personalitv 
but also in a more nearly quantitative way. They differ in the 
extent or degxee of personality growth that they have achieved. 
They differ in respect to what we may think of as the mw/w 
strength of personality that they accumulate in the course of 
their development, a reserve that may be drawn upon when spe- 
cial emergencies arise.^ 

These differences among people cover a very long range. At 
the one extreme we have the fortunate few whose personalities 

'Even in childhood the effect of this reserve or of its lack is shown 
in the differing responses of children to emotional strain. In a recent mono- 
graph (frelindnary Report on Children's Reactions to the War, Including 
a Survey of the Litermire (New York, privately published, 1942) , pp. 92 + 10 
of bibliography), Louise' Despert states that put of a group of sixty-threo 
children studied intensively by herself and an additional group of seventy- 
one for whom the data were less complete, the only ones who showed 
intense states of anxiety or emotional disturbance over the war were those 
who had e.xhibitcd more than the usual tendency to worry and had given 
other evidences of emotional conflict previous to the war. They were chil- 
dren who, because of a feeling of insecurity, resulting in many cases from 
family disharmony, were failing to gain the feeling of independence and 
sdf-confldence that is one of the most essential aspects of normal personalitv 
growth. Because their emotional force was constantly being expcndctl 
through unhappiness and anxiety, thw were unable to lay up a reserve 
■with which to meet the, new demand. There was also the factor of the 
absence of an external protection upon which they could place unquestion- 
ing reliance, such as children feel who are secure in their family relation- 
ships. ' 
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approach very closely to the ideal level of development and who 
have accumulated such a store of reserve strength that they are 
able to withstand almost any blow that fate can deal them. At 
the other extreme we have those who have fallen by the wayside. 
They are grown up in body but have clung to certain aspects 
of their childhood personalities, either because they were un- 
willing to relinquish the privileges and immunities that belong 
to childhood or because they feared the responsibilities that come 
with maturity. Ostrich-like, they cherished an unconscious hope 
that by evading responsibility, by shutting their eyes to it and 
seeking refuge in some childish device for gaining temporary 
security, they might escape its consequences. Eventually, through 
continued resort to these devices die attitudes and habits became 
so ingrained a part of the individual personality that contact with 
reality was lost. The devices became more real than the situa- 
tions from which the individual sought to escape. So in the 
course of time there was not merely arrest of personality growth 
but an actual retrogression to a type of personality that, while it 
maintains many of the characteristics of childhood is neverthe- 
less farther removed from the goal of normal maturity than is 
that of even the young child. For the child remains keenly aware 
of the real world that he is attempting to control, even though 
he may be unable to express his feelings and attitudes in words, 
and in spite of the fact that conditioning processes,® of which he 
is probably quite unaware, are responsible for most of the par- 
ticular patterns of behavior he displays. But the adult whose re- 
gression to a pseudochildhood is so complete that it has gone 
beyond his control, is no longer able to function effectively in 
the real world of men and affairs because he has ceased to see* 
things as they are but regards them only in the mirror of his 
distorted fancy. Such a person, we say, is suffering from mental 
disease. 

HOW MANY PEOPLE ARE AFFECTED? 

Few people realize what tremendous social problems are created 
by mental diseases. Most people think of insanity as something 
that can safely be ignored. They assume that it affects but a few 
persons and that it is almost always due to bad habits or to acci- 

® See Chapters VI and Vn. 
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dents that affect the brain. The idea that some one near and dear 
to tliem may fall victim to it does not occur to them. 

Nothing could be much farther from the truth than the assump- 
tion that mental disease is rare or that any social group is exempt 
from it. Pollock,® to whom we are indebted for some of our most 
careful statistical studies of mental disorders, has made a compari- 
son of the number of first admissions to hospitals for mental dis- 
ease in the state of New York with the total population of the 
state. He estimates that “approximately 4.5 per cent of the per- 
sons born in the state of New York may, under existing condi- 
tions, be expected to succumb to mental disease of one form or 
another and become patients for a longer or shorter period in 
hospitals for mental disease. In other words, on tlie average ap- 
proximately one person out of 22 becomes a patient in a hospital 
for mental disease during the lifetime of a generation.” 

FROBABTS NUMBER AMONG CERTAIN SOCIAI. GROUPS WHO Wll.t, DEVEIOP SERIOUS 
MENTAL DISEASE AND BECOME FA'riENTS IN A HOSPITAL FOR MENTAL DISEASE 

Among 117,000 male chadrcn bom in New York State in 1927 5,000 

Among 111,000 female children bom in New York State in 1927. . . . 4400 
Among 1,030,000 boys in public schools in New York State in 1927 51,500 
Among 999,000 girls in public schools in New York State in 1927. . . . 44,000 
Among 194,000 male immigrants to the United States in year ended 

June 30, 1927 10,000 

Among 141,000 female immigrants to the United States in year ended 

June 30, 1927 7,300 

Among 3,500,000 World War I Veterans whose average age in 1927 
was 35 years 154,000 

The estimates just quoted are based upon statistics obtained 
'from mental hospitals in New York State in 1927. A question 
of much practicd importance is. How do these estimates com- 
pare with those based upon more recent data? Is the frequency 
of mental disease increasing or decreasing? Malzberg,* a co- 
worker with Pollock, has attempted to answer this question. By 
comparing data obtained from the census of 1940 with that of 
1920 he finds that within the state of New York the rate of first 
admissions to mental hospitals, in proportion to the state popula- 

® H. M. Pollock and B. Malzberg, “Expectation of Mental Disease,” 
Ment. Hypem, 1929, 13: 132-163. 

* Benjamin Malzberg, “The Increase of Mental Disease,” Tsych, Quarts 
1943, 17: 488-507. 
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tion of corresponding ages, has increased about 25 per cent dur- 
ing the twenty-year period. Some of the increase in hospitalization 
is probably due to better diagnoses, but Malzberg is able to show 
that this cannot account for more than a small proportion of the 
increase, A major part of the change is due indirectly to the 
greater number of old people in the population, for, as can be* 
seen in Figure 106, the likelihood of mental disease increases 
fairly rapidly during old age. Apparently, control over the de- 
generative diseases of age from which many formerly died has 



FIG, 106,— RELATIONSHIP OF THE FREQUENCY OF ONSET OF MENTAL 

DISEASE TO AGE 

(From H, M. Pollock and B. Malzberg, “Expectation of Mental Disease," 
Mental Hygiene, t$2p, 18: 132-163,) 


outrun control over the organic mental diseases that often arise 
from them. Alcoholic psychoses also increased during this period, 
while those resulting from venereal infection decreased. But there 
is no evidence that, except for the gain brought about through 
better control of venereal disease, any marked headway is being 
made toward die reduedon of mentd disease in general. It sdll 
constitutes one of our major social problems,® 

These facts are indeed startling, the more so when we remem- 

® Detailed statistics for the United States as a whole will be found in 
Fatients in Mental Institutions, 1940, U, S, Department of Commerce, 
Bureau of the Census (Washin^on, D. C., U. S, Government Printing Of- 
fice, 1943), pp. viij + 184, 
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ber that although some persons who enter mental hospitals make 
sufficient improvement to be discharged after a time, a large per- 
centage remain there for the duration of their lives. The financial 
burden upon the normal population of maintaining the large 
number of hospitals required to care for such vast numbers of 
the mentally ill is very great, and the loss to society through the 
incapacitation of so many of, its members is even greater. 

Although the early stages of mental ill health can be observed 
in childhood and some definite breakdowns occur in adolescence, 
mental disease serious enough to necessitate the removal of the 
patient to a hospital for mental disorders is not very common 
before maturity. Figure io6 shows the relationship of mental 
disease to age. During childhood the proportion is very small. 
The few cases that occur are for the most part the result of dis- 
eases or of accidents to the brain.® 

The student must be careful not to confuse mental disease with 
snental deficiency, which will be discussed in the next chapter. 
There are two important distinctions between the two which 
must always be kept in mind. In the case of the feeble-minded 
person we have to do with a defect that is primarily a matter of 
his intelligence, rather than of his total personality. The feeble- 
minded person is unable to learn as much or as rapidly as the 
person of normal intellectual gifts, but in a simplified environ- 
ment, where not too much is expected from him, he may be 
happy and well adjusted, contributing quite as much to the wel- 
fare of society as his meager endowment permits. That he rarely 
docs so in fact is not due to the nature of his defect but to the 
. ^failure of society to make suitable provision for his care and 
training. But the mentally diseased person is not truly happy, 
even though, by his flight into a dream world, he sometimes , ap- 
pears to have achieved a kind of quasi-happiness. His contribution 
to society is nil,’^ in spite of the fact that his potential capacity 

® A few exceptions to this rule occur. The condition known as schizo- 
phrenia, which IS a term applied to a rather broad class of functional men- 
tal disorders characterized by delusions, systematic phantasies, and dis- 
organized emotional life while the strictly intellectual functions remain com- 
paratively unimpaired until the disease is well advanced, is sometimes found 
m childhood, though its occurrence is rare. For further information the 
reader may consult Schizophrenia in Childhood by Charles Bradley (New 
York, Macmillan Co., 1941), pp. x + 151. 

^ Except in exceedingly race instances. 
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may have been very high indeed, A further differentiating factor, 
and one that is in some ways more easily determined, is to be 
found in the age at the onset of the difficulty. Mental deficiency 
is present from birth or at least from very early childhood; mental 
disease is acquired during the lifetime of the individual. In the 
mentally defective person there is progression, but at so slow a 
rate that he lags- further and further behind his normal associates 
as age advances. In the mentally diseased person there is not pro- 
gression but retrogression that may proceed rapidly or slowly but 
that eventually takes him back to a level far below that which 
he had formerly achieved.® Later, of course, he may again show 
improvement, for some mental patients recover. But the course 
of the disease is always retrogressive. 


CLASSIFICATION OF MENTAL DISORDERS 

Mental diseases as they are known to-day fall into two broad 
classes. The first are the organic disorders, in which the behavior 
disturbance is directly consequent upon a known organic condi- 
tion affecting the brain. Brain tumors, serious injuries that destroy 
parts of the brain substance, and general paresis resulting from 
syphilitic infection are examples. Since the origin and treatment 
of these conditions is primarily a medical problem, we shall not 
consider them here. But there are other forms of mental disorders, 
quite as outstanding in their symptoms and quite as disabling to 
the individual, for which no organic base has been discovered. 
They affect the way the individual thinks and acts but although 
we assume, just as in other forms of learned reactions, that some^ 

®It is soQietiines said that the mentally diseased person was entirely 
normal up to the time of onset. This is in all probability true when a 
physiological disturbance, such as a brain tumor or some disease that affects 
the nervous system, is the cause. But in the case of the functional mental 
diseases later to be discussed, it is questionable whether this is ever the case. 
Even though there is reason to believe that many such cases have their 
roots in an inherited constitutional tendency which makes the affected per- 
sons unable to withstand environmental stresses and strains that persons 
with more stable endowment would weather without serious difficulty, it 
still appears that these forms of mental disease must be considered as learned 
reactions, ways of thinking and behaving that were at first more or less 
deliberately adopted until at last, as with the drug addict, the practices first 
adopted for the sake of temporary relief gain such control over the indi- 
vidual that he is unable to do without them. 
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kind of change in the organism has taken place, we do not know 
in what this change consists. It does not involve any gross destruc- 
tion of brain tissue, such as is found in paresis or other mental 
diseases of the so-called organic type. Because the diagnosis in 
these cases has to be based entirely on the way the affected person 
behaves, these are known as functional mental disorders. 


NORMAL AND ABNORMAL REACTIONS 


Functional disorders appear to be the result of particular ex- 
periences through which the person concerned has learned to 
attach wrong meanings to so many of the situations he encounters 
that his behavior becomes grossly inappropriate to the conditions 
that call it forth. Although, in this respect, the behavior of these 
persons is not greatly different from that of normal individuals 
there is, nevertheless, an important distinction to be made. The 
wrong meanings that the mentally diseased person assigns to the 
various situations that he encounters in life are not just matters 
of circumstantial association or casual resemblance such as occa- 
sionally throw the normal person off the track. They lie deepei 
than that. A few examples will make the distinction clear. All of 
us have at times been misled into thinking that we saw or heard 
something that was not there. Usually there was something there 
but not the thing we supposed. Mistakes of this kind are known 
as illusions. Some illusions of visual perception are experienced 
under the appropriate conditions by almost everybody. They are 
normal illusions, resulting from the way the eyes work. A number 
_ of these illusions have been described in previous chapters. Here 
is another one known as the “floating finger illusion” ® that you 
can easily try for yourself. It is due to the fact that you have two 
eyes which see things from slightly different angles. 

Choose a position where you can fixate the eyes on an object 
at some distance. Bring the tips of the two index fingers together 
at a distance of about eight or nine inches from the eyes and just 
below the line of regard. Although your finger tips are actually 
in contact with each other, they will appear to be separated by 
about two inches and to be connected by a third finger which 


"This illusion was first described 


by W. L. Sharp in Psychol. Rev., 
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completely fills the intervening space. Now if, while you con- 
tinue to look at the distant object, you separate the fingers slowly, 
the third finger will at first appear to be floating in space between 
them. As the fingers draw further apart the third finger grows 
shorter and evenmally disappears. 



FIG. 107.— THE floating FINGER ILLUSION 

(From W. L. Sharp, “The Floating Finger Illusion,” Psychol. Rev. 1928, 
35, i7i'i73. Courtesy Psychological Review Co.) 

Illusions of this Icind have attracted a good deal of interest 
among psychologists because of the light they throw on funda- 
menti questions of perception. But in addition to these generally 
experienced illusions of perception, every one occasionally has 
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illusions that are peculiar to himself and are chiefly determined 
by his organic state at the moment, by what he happens to be 
thinldng about, what he is “set” to see or hear. 

I am- expecting a telephone call. The telephone is in another 
room from which I can hear the bell but not very clearly. Half 
a dozen times I stop what I am doing and listen, thinking that 
I hear it. My state of expectation makes almost any noise sound 
like the telephone bell. A timid woman alone in the house hears 
burglars in every room. A superstitious Negro ran to his cabin 
shrieking frantically that he had been pursued by a tall white 
ghost that stretched out its long arms trying to seize him. The 
ghost was a pillow-case on the clothes-line, blowing in the wind. 

Much of what even normal people perceive is the result of what 
they are set to perceive. Show Figure 108 to a friend after having 
previously told him that you are going to show him a picture 



FIG. 108.— JASTROW’s ILLUSION 

(From The Psychology of Abnormal People, by J. J. B. Morgan. Cour- 
tesy Longmans, Green & Co.) 

,of a duck. Tell another friend that you vl'ill show him a picture 
of a rabbit and then show him the same picture. The chances are 
that the one who expected to see a duck will see a duck; the one 
who was prepared to see a rabbit will see a rabbit. Getting set to 
respond in a particular way is in reality the beginning of the act 
of responding in that way. Unless there is a fairly sharp interfer- 
ence, such as would come, in this case, from being shown a pic- 
ture that could not reasonably be made to conform to expectation, 
the activity will run on along its appointed course. 

The more intense the preparatory reaction, the more likely it 
is to over ride the obstacles caused by discrepancies between ex- 
pectation and fact and to make the external evidence conform to 
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the pattern set by the internal drive. Emotional states such as 
anger, fear, jealousy, suspicion are preparatory reactions that may ' 
carry all before them. Tlie jealous wife sees infidelity in the most 
ordinary acts of courtesy shown by her husband to other women. 
The timid pedestrian sees a bandit behind every bush. The unduly 
self-conscious person thinks that everybody is looldng at him and 
talking about him. 

Illusions due to strong preparatory reactions are experienced 
by everybody, and when these reactions are not too grossly inap- 
propriate to the situation that touches off the response, no one 
pays much attention to them. The city woman walking along a 
leaf-strewn path in the woods starts back at the sight of a half- 
hidden stick exclaiming, “Gracious! I thought it was a snake!” 
Here as in many other cases the phenomenon which HolHngworth 
calls redintegration plays an important part. From a single feature 
one reconstructs a total situation. Something about the stick re- 
sembles a snake, and the woman, who in any case is prepared to 
see snakes, responds as suddenly and as strongly to this single 
feature as if the snake were there. 

Illusions such as these disturb nobody as long as the “mistake” 
has an actual basis that other people can see. But when the intra- 
oiganic state dominates the situation so completely that the re.- 
sponse occurs with no external conditions to justify it, we say 
that the person is suffering from delusions or hallucinations,^’' 

“The term ballucinatian refers particularly to false perceptions that 
have, as far as other people can see, no basis in objective reality. Although 
hallucinations occur in all sensory fields, those of vision and hearing are 
the most common. The patient suffering from delirium tremens sees snakei^ 
rats, mice, and other vermin-, the paranoid hears voices reproaching him 
for his sins or urging him to crime. Delusiom are more higlily organized 
than hallucinations; mey are systems of belief, usually centering about the 
person himself. The patient believes himself to be Napoleon, or to be in- 
credibly rich, or to be the object of some great conspiracy. 

Hallucinations may arise directly from a disturbed condition of the body, 
such as is produced by certain drugs or by fever. There is a plant known 
as mescal that grows in the southwestern part of the United States and 
which, when taken into the body, produces visual hallucinations that ate 
remarkable for their color qualities. In delirium the fevered patient both 
sees and hears many things that are not there. Prolonged alcoholic poisoning 
seems to have a particular effect upon the visual centers in the brain, pre- 
disposing die patient to see small things in motion. Hence the hallucina- 
tions of delirium tremens are likely to take the form of small animals such 
as mice or insects. 
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When the same delusion persists for long periods of time and the 
individual builds up a whole series of responses that correspond 
to it, we say that he has systematized delusions. Every hospital 
for mental diseases has many patients belonging to this class. These 
delusions many forms. Delusions of persecution and delusions 
of grandeur are among the most common. 

A woman of about thirty-five years, a graduate student in one of 
the leading American universities, approached a group of her class- 
mates one’ day with the remark, “I wonder whether, studying psychol- 
ogy makes people selfish or whetl\er selfish people are more likely 
to choose psychology as a major.” When asked for an explanation 
she continued, "Never in my life have I been so unkindly treated as 
I have been here. I have been absent from class for the last three 
lectures and not one person has a-sked why. No one has even offered 
to lend me his lecture notes. But,” she went on, illogically enough in 
view of her previous remark, “that is always the way. No one ever 
tries to do anything for me.” 

At this point some one reminded her that she could not have been 
absent for more than the opening lecture as she had just come from 
class and there had been but one previous class meeting. She was 
offered the use of notes on the fust lecture but declined them indig- 
nantly, insisting that there had been several lectures and that the 
students were maliciously withholding their notes from her in order 
that she might be made to fail in the course. 

A few days later she accosted one of the same students in the hall 
.and began to tell a long story about her brother who had, she said, 
been an army officer and was murdered during his sleep by one of 
his brother officers because of jealousy over his more rapid promo- 
tion. In the midst of the recital she suddenly stopped, walked rapidly 
up the hall, stared intently for a moment at one of a group of men 
students, then returned and in a dramatic whisper inquired, “Do you 
-see that man up there? That one with his back to us? He is the one. 
He is the man that murdered my brother!’ Dropping her tone to a 
still more melodramatic pitch she added, “But Pit get him yet!” 

By this time the students were convinced that here was a case of 
definite mental disorder. They reported it to the faculty, but before 
action could be taken, the woman amazed everybody by getting up 
in the middle of a peaceful lecture to accuse one of the .students of 
having stolen her brief-case. (No one, it may be noted, had ever seen 
her carrying a brief-case.) The theft had been done, so she claimed, 
at the instigation of one of the professors who wanted to secure her 
notes on a scientific investigation she was making. She explained that, 
if completed, this research would undoubtedly so revolutionize 
psychology that no one now engaged in it would be able to hold his 
position. 
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Here we have a striking example of the type of mental disorder 
which is known as paranoia. It is characterized by systematized 
delusions centering around ideas of persecution. As a rule, gran- 
diose ideas are mingled with it. The persecutions arc rarely of a 
trivial nature but in most cases, as in this one, a reason is assigned 
for them that enhances the patient’s importance. Auditory hallu- 
cinations are very common in. paranoia. The patient “hears voices” 
which in some cases arc referred to particular sources as angels 
or devils or even God, by others are simply called “voices.” At 
first the voices are often confused, and the patient himself can 
distinguish very little that they say. As the disease progresses tlie 
words become clearer, and the patient often feels impelled to act 
in accordance with tlicir advice. 

The progress from the normal to the abnormal is well exempli- 
fied by paranoia. There is no dear boundary hero between the 
sane and the insane; the one merges into the other by imper- 
ceptible stages.^^ Often no one realizes that anything serious is 
wrong until some spectacular action or remark on the part of the 
patient calls attention to his condition. Many true paranoiacs 
never find their way into hospitals but remain in society, where 
they not infrequently cause much trouble by casting unwarranted 
suspicion on others. The “poison pen” letters, filled with malicious 
accusations, that every now and then threaten to disrupt a com- 
munity are often the work of some unrecognized paranoiac. 

It is probably safe to say that at the root of every case of 
paranoia lies a mental conflict of some kind, a motive that cannot 
be carried out to its normal termination in satisfying overt action. 
The individual’s ambition may be greater than his power m 
accomplish, or circumstances may combine to prevent him from 
f ulfillin g some deep-lying desire. The well-known “old maid’s 
complex” is an example. A woman who has passed her youth 

>■1 Most paranoiacs are entirely sane on all topics that do not impinge 
upon their particular system of delusions. Until the condition becomes so 
far advanced that the delusions dominate all his thoughts and actions 
leaving no time free for anything else, the typical paranoiac is able to carry, 
on his usual -work, talks sensibly about everything outside the delusionary 
field, and shows no evidence of general mentm deterioration. For this 
reason it is hard for friends and relatives to believe that anything is se- 
riously wrong. The graduate student described above was domg excellent 
work in all her courses, was well informed on topics of the day, and had 
rather more than an amateur knowledge of .art, especially etcliinp. 

• a 
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and realizes that her chances for matrimony are few finds herself 
in a difficult position. The social taboo wliich says that women 
must be the sought and not the seekers prevents her from making 
an open and unabashed effort to secure a husband, and she is em- 
barrassed by the fact that men pay so little attention to her. A 
solution offers itself that partially satisfies her pride. She will avoid 
men. But avoiding men who are only too eager to be avoided does 
not satisfy her needs, for what she is seeking is an explanation 
for her lack of masculine attention in terms other than her own 
lack of attractiveness. So she begins to find an outlet in telling 
her friends about the men who from time to time have tried to 
force their attentions upon her. At first she probably knows, if 
she would permit herself to face the matter, that these tales have 
little foundation in fact, so she tries to lend them verisimilitude 
and so make them more satisfactory to herself by watching the 
men whom she meets and trying to find something in their be- 
havior that might be interpreted as having special reference to 
herself. As time passes she finds that less and less is needed in the 
way of objective reality to make such an interpretation seem 
reasonable to her. Here again we have an example of the work- 
ing out of Hollingworth’s principle of redintegration. As learning 
progresses, smaller and sm^er cues are needed to reconstruct the 
whole. 

In the majority of cases tlie matter ends there. The woman’s 
stories may grow a bit taller as time ^oes on; she may become 
a little more careless about discrepancies in their detail as the 
whole thing takes on reality for herself, hut that is all. Occasion- 
,ally, however, particularly among women who have few other 
interests to take up their time and attention, a more serious state 
of affairs develops which may pass over into genuine paranoia. 
The habits of make-believe are transformed into a series of sys- 
tematized delusions. The woman now really believes that she is 
constantly being pursued by men with amatory intentions. Perhaps 
her delusions center around some particular man. A good many 
domestic complications have arisen when some unfortunate hus- 
band has been selected to play the stellar r 61 e in such a system 
of delusions. She may write him protesting notes or even de- 
nounce him to her friends and to the police. 

The distinction between the occasional illusions of the normal 
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person and the delusions of the one suffering from mental disease 
should now be clear. The former are casual and circumstantial; 
they follow no systematic pattern, and they serve no fundamental 
need of the individual. The latter are systematized. They are 
devices whereby the person derives momentary sastifaction for 
some unfulfilled need. And they are basically childish devices. 
The little girl who is not allowed to go to grown-up parties con- 
soles herself by “make-believe.” She declcs herself out in fancy 
clothing and parades solemnly around the house in what she 
conceives to be the party behavior of grown people. The small 
boy becomes Robin , Hood or Sindbad the Sailor, and he enters 
into his play so wholeheartedly that for the moment he may 
even lose sight of his own identity. The twisted stump at which 
he aims his home-made arrow is for him a grazing deer; the duck 
pond becomes an ocean, the bit of broken plank is a pirate’s ship. 
Bict only ■for the moment. Once the game is over the magic dis- 
appears; the toys regain their prosaic character, and Sindbad 
becomes a hungry child dashing home to his dinner. But for the 
unsatisfied adult who forms the habit of consoling himself by 
make-believe, the return to reality is not so easily accomplished, 
especially when the emotional need is intense and persistent. It 
makes little difference what the character of liis phantasy may be. 
It may take the form of imagined revenge, of the fulffllment of 
some long-established wish, of personal aggrandizement or the 
subjugation of a rival. 

There is another difference between the child who dramatizes 
his desires in his play and the adult who regresses to a pseudo- 
cliildish level in which phantasy becomes real. The child is satis- 
fied with very little in the way of objective evidence upon which 
to hang his fancy. Almost anything can serve his purpose. But 
the adult, with his more highly developed critical faculties, is 
not so easily contented. He must be constantly convincing him- 
self that his phantasies are real.^® He must proclaim their truth 
to the world; he must take steps to make them true. This need 
to demonstrate often takes on the nature of an internal compul- 

In the more advanced stages of mental disorder this is not always true. 
The extremely deteriorated patient often desires nothing more than to be 
left alone in his private world of delusions; he needs no assistance whatever 
from the external world to carry them on. 
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sion in which foolish or even criminal acts may be carried out 
in order to lend verisimilitude to the phantasy. 

When there is conflict between motives and objective reality, 
a solution is sometimes found in a physical symptom of some 
kind. A young woman was engaged to be married to a man who 
lived next door to her and whom she had known since childhood. 
One day the man came home, bringing with him another girl 
whom he introduced to his amazed family as his wife. They had 
been married that day. When his jilted sweetheart was told of the 
marriage she was greatly upset, and in the midst of her tears she 
exclaimed, “I will never go there to call on her. Never!” A day 
or so later she was taken ill, and it was soon discovered that a 
paralysis had developed in both legs. The relationship here is 
fairly obvious. She would not go, hence it was necessary for 
something to happen that would make it impossible for her to go. 
Such cases are not infrequent. 

Taking refuge in a physical symptom in order to avoid a diffi- 
culty or to find a solution for a conflict, to get attention, or to 
secure revenge, is known as hysteria. At first thought it seems as 
if the patient were just pretending to be sick, but in true hysteria 
this is not the case. The patient has deluded himself so thoroughly 
tliat to all intents and purposes he is as sick as he thinks himself 
to be. Of course there are many cases in which the illness is pure 
make-believe, and it is probable that in most instances the device, 
which is adopted more or less intentionally in the beginning, later 
progresses to a stage where it takes on a character of reality to 
the patient. The physical symptoms assumed by the hysterical 
patient cover almost the entire range of human diseases. Hysteri- 
cal blindness, deafness, mutism, and cardiac disturbances are very 
common. Hysterical disorders differ from the true illnesses which 
they stimulate in various ways as a result of the fact that the 
average person’s medical and anatomical knowledge is not very 
exact and his symptoms follow the line of his misinfomiation. 
For example, people sometimes report complete loss of sensitivity 
in a hand or other local part. That this is more than just make- 
believe can be shown by pricking the affected region with needles, 
scorching the skin, or other tests that nonnally would cause much 
pain. The hysterical patient pays no attention, continuing to 
insist that he can feel nothing. But the hysterical nature of the 
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symptom appears in the fact that while true anesthesia follows 
the course of the nerves, in the majority of cases hysterical anes- 
thesia does not. Most people think of the body as divided up into 
such segments as arms, legs, hands or head, and if they seek a way 
out of some overwhelming difficulty by means of a bodily ailment 
they naturally enough locate the ailment in what, to them, con- 
stitutes a “part” of the body. So the hysterical person may exhibit 
complete anesthesia in a hand, but the insensitive region stops 
short at the wrist, and the arm above the wrist shows normal 
sensitivity. If the trouble were with the nerves this would not 
be the case. (See Figure ’109.) 

Hysteria, like paranoia, is not sharply marked off from less pro- 
nounced states which do not prevent the patient from passing as 
normal though they greatly interfere with his efficiency. Getting 
sick as a way out of a difficulty is a device that children learn 
early and that many adults continue to find useful. Note, however, 
diat neither the child nor the adult admits the device to himself. 
Usually if you examine your feelings with care it is possible to 
locate something that with a little encouragement can be made to 
feel like a pain. It is not hard to imagine that you have difficulty 
in moving your arms and legs, and, if you do not move them for 
a period of days or weeks, a genuine difficulty ensues as a con- 
sequence of the prolonged inactivity. Hysterical paralysis does 
not.becorae genuine paralysis, but it does, in time, lead to a state 
in which movement becomes increasingly difficult. 

Manic-depressive insanity is a form of mental disorder which 
again is only an exaggerated form of behavior tendencies shown 
by normal persons. Everybody is subject to fluctuations in mood. 
Sometimes you feel happy and good-natured; all the world looks 
rosy and it takes a good deal to depress you. At other times you 
feel discouraged, depressed, and nothing seems worth doing. 
These changes in mood are mirrored in your behavior. When 
you are happy you move more quickly; you attack everything 
you do with zest and energy. You pass readily from one activity 
to another because everything seems worth doing. When you are 
depressed you move more slowly and you tend to plug along 
at the same kind of thing because nothing is worth while anyway 
so why bother to change? 

Normally, such changes from elation to depression depend on 
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two things; bodily states such as indigestion or fatigue, and the 
external events to which the organism responds. A series of dis- 
appointments may temporarily depress the most optimistic mood; 
a bit of unexpected good news may do a good deal to cure an' 
attack of the blues. But in some people these swings of mood be- 
come greatly exaggerated and dissociated from the events around 
them. As in paranoia, the condition is likely to develop gradually 
over long periods of time and only to be recognized for what k 
is when it reaches a very pronounced stage or when, as often hap- 
pens, the person finally commits some overt act that cannot be 
overlooked 

Michael S. was a farmer, living in a small rural community. He was 
of Irish descent and had the keen sense of humor that often charac- 
terizes the Irish. At all the rural gatherings his ready wit and his 
high good humor were well known. As a rule, Michael was an indul- 
gent husband and father, but there were times when his mercurial 
spirits failed him, when he had what his kindly wife called “black 
days” when his farm work was neglected and his family found it 
wise to keep out of his sight. 

This went on for many years. Every one in the neighborhood knew 
of these swings of mood but took them pretty much as a matter of 
course. For his neighbors their chief significance lay in the series of 
amusing stories that grew up about his behavior, such as the time 
when, under the infiuence of one of his “black spells,” he left home 
and went to live in the woods. Michael was not a very successful 
farmer because when he was “feeling fine” he found so many other 
interesting things to do that his farm work was neglected, and on 
his bad days he usually refused to work at all. 

One day his nearest neighbor was attracted by the sound of re- 
peated shots that came from the direction of Michael’s home. At first 
he paid little attention to them, as this was the corn-planting season 
when most farmers were busy shooting crows. But as the shooting 
continued and became mingled with loud shouts, he became alarmed 
and decided he might better investigate. In front of the house he 
found Michael and his terrified wife. A rough race course had been 
outlined by means of small stones. Michael stood in the middle 
brandishing his shot-gun and shouting wildly at his wife, whom he 
was forcing to run at top speed around and around the course he 
had marked out for her. “She’s too fat!” he announced e.tcited]y to 
the neighbor on his arrival. “She needs exercise!” Fortunately the 
neighbor was an intelligent man who saw at once how matters stood. 
He agreed with Michael about the wife’s need of exercise hut called 
his attention to the fact that he was out of ammunition— he had been 
firing his shot-gun into the air as a threat to his wife whenever she 
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slackened her speed. The neighbor then offered to stand guard over 
the wife while Michael went to the house to get more shells. To this 
Michael cheerfully agreed, handing over his shot-gun to the neighbor, 
who sent the almost exhausted wife for help. Michael was committed 
to the State hospital, where he remained for the rest of his life. There 
were occasional periods of improvement, but they did not last long. 

Manic-depressive insanity, like other forms of mental disorder, 
almost certainly has an inherited base, but whether or not the 
inherited predisposition will develop into an actual ■psychosis— 
that is, into a mental disorder so grave as to incapacitate the indi- 
vidual from living a normal life in society— probably depends in 
large part upon development through experience, upon the habits 
one forms, and upon the Idnd of motives by which he is activated. 
Not only in the manic-depressive patient, who has passed the 
dim boundary by which we distinguish the “normal” from the 
“insane,” but in normal persons, belonging to the so-called 
“cyclotliymic” type whose swings of mood are more pronounced 
than those of the average person, the outstanding thing we notice 
is that they do not seem to be directing their activities to any 
major purpose. They shift about from this activity to that be- 
cause there is no single direction in which they are trying to go; 
no one goal that is at once remote enough and possessed of stu- 
dent drawing power to dominate their thoughts and actions for 
a long period of time. 

Among normal persons who have frequent changes in mood 
the situation may be just that they have never been stimulated 
to integrate their motives toward a long-time purpose. In the 
extreme cases, those with whom the condition passes over into a 
real mental disorder which prevents them from carrying on in 
normal society, the basis for the condition is more likely to be 
a mental conflict in which the patient cannot work toward the 
purpose he desires and will not substitute another. But the result 
is the same except that the behavior is given more energy by the 
strong motive that lies back of it. The manic does not work 
directly toward an end, though sometimes one may see in his 
behavior certain trends, symbolic actions, in which his real object 
is not so completely concealed by his apparently trivial and aim- 
less acts. But since he is not working toward an end, either because 
he does not.see it or because .he refuses to look at it, his behavior 
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lacks all appearance of integration or design. It becomes flighty, 
unpredictable, irrational. 

Take your own case. When do you find it easiest to ignore 
disappointments and minor annoyances, to resist the petty attrac- 
tions and distractions that crop up in your way, and to keep 
steadily on your course without hesitation or shifting? Under 
what circumstances do your moods remain most stable, least 
affected either by your own changing physiological states or by 
disturbing events in the outside world? The answer is— when you 
are devoting all your energies to the accomplishment of some 
definite purpose, when you are activated by motives that are at 
once so intense and so strong that other matters seem, by com- 
parison, to be of little consequence. At what times are you most 
subject to swings of mood? When you are at loose ends, when 
there is noriiing to dominate your thought and action except the 
immediate events going on within and around you. 

The manic-depressive individual has never really grown up. 
He has never learned to subordinate the impulses of the moment 
to the needs of the future. He lives in the present. He is swung 
about by everything and everybody, but he is little influenced 
in his behavior by the wishes of other people. Like the child whom 
he resembles, his own momentary desires are preeminent. He sings 
when he is happy, shouts when he is excited, has temper-tantrums 
when he is angry. All his impulses discharge into activity at once; 
they lack both coordination and integration. 

One more type of mental disorder needs to be mentioned. This 
is a condition now generally known as hebepJorema in which 
the patient solves his conflicts by refusing to accept any responsi- 
bility for them, by running away from diem. Now the only per- 
sons who, by common consent, are not held responsible for dieir 
actions are children and idiots. So the hebephrenic acts like a 
child or an idiot. Some carry the regression furtiier than others. 
It may extend only to the period of early childhood in which 
case the patient runs about, perhaps talks with a babyish accent, 
plays with childish toys and picture books and demands the privi- 
leges of childhood in the attention of other people and in the 
free expression of his own emotions. Sometimes the regression 

i®This is one form of the general group of mental disorders known as 
schizophrenia. 
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progresses to a deeper level. It may go back to early infancy. In 
such cases the patient becomes unable to feed himself; he may 
lose control of his bladder and bowels; speech is 'replaced by 
babbling and crying; the prenatal posture may be habitually as- 
sumed (and we can see now that this does not necessarily indicate 
any recollection of his own prenatal life but is far more likely 
to come about through the imitation of other babies whom he 
has seen and whose rdle he is now assuming) . 

Hebephrenia, like the other conditions we have been consider- 
ing, has its milder forms within the so-called “normal” range. 
Here is a married woman who is unwilling to assume the duties 
and responsibilities of her position. She craves the indulgence, the 
spoiling, the petting that go with childhood. So she insists upon 
acting like a child. Dickens’ Dora is a classic example. Often such 
women combine their hebephrenic tendencies with behavior of 
the hysteric type. When they cannot get their way by pouting 
and coaxing, they resort to the other device of spoiled cliildren. 
They become sick. 

The mental disorders we have described here do not, by any 
means, provide a complete picture of mental disease. They are 
examples only. They have been selected because they illustrate 
how human personality in its development may learn to adjust 
to its immediate difficulties at the cost of future disaster. In the 
paranoiac, we see how the child who learns to compensate for 
his disappointments through day-dreaming, who learns to project 
his wishes and phantasies into the external world until he sees 
in the behavior of others the things that actually exist only in 
*his own mind, who learns to rationalize his failures by referring 
them to an imaginary system of persecution may, as his responsi- 
bilities increase with adult life, take refuge in a series of delu- 
sions where he can no longer distinguish between fact and fancy. 
By so doing he has protected his self-esteem, but he has lost 
everything else. The hysterical person adopts a different device. 
He makes physical disability his excuse and protects his pride 
by a physical handicap that is always serious (otherwise it would 
not fulfill its purpose) and that often means chronic invalidism. 
The hebephrenic escapes in toto. The paranpiac and the hysterical 
person retain certain aspects of their personality intact, but the 
hebephrenic sacrifices everything rather than face his difficulties. 
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The manic-depressive chooses another method. Like the others 
he has difficulties of his own, a mental conflict of some kind tliat 
he is unwilling to face. We said in a previous section that his 
behavior is not governed by any real purpose. This is not because 
he has no purpose but because the purpose that he would choose, 
if he could, is for some reason barred to him, and so he refuses to 
acknowledge it or to do anything that seems directly related 
to it. But while the paranoiac takes refuge in dreams, the hysteri- 
cal in sickness, and the hebephrenic in childhood, the manic takes 
refuge in reality. He cannot work to an end, so he expends his 
energy on trivialities. He hails with relief anything that will help 
to keep his eyes away from the forbidden goal. At times the in- 
significance and worthlessness of all his actions overwhelm him, 
and then he sinks into the depressed phase. But even in his de- 
pression he must not think of his real trouble. He broods over 
this and that. Sometimes he seizes upon some definite thing to 
worry about— something tliat as a rule is quite trivial, but which 
he magnifies into terrific proportions. Having this to occupy his 
mind, he need not think of the other. If one has to worry, it is 
better to choose a subject that is not too painful. 

HEREDITY VERSUS HABIT AS FACTORS IN 
MENTAL DISEASE 

There can be no question that some persons, because of in- 
herited predisposition, will suffer mental breakdown under con- 
ditions to which the more fortunately endowed would not 
succumb. The functional mental diseases occur in certain families 
so much more frequently than in others as to leave little doubt 
that a constitutional factor is involved in a large proportion of the 
cases. Nevertheless, as we have pointed out before, the presence 
of an inherited tendency is rarely, if ever, sufficient to induce a 
mental breakdown in persons who from die beginning have 
formed the kind of habits that make for mental health. Those who 
meet their difficulties squarely; recognize them for what diey 
are; and, if they cannot overcome them, at least find a way of 
adjusting to them that does not interfere with a normal life in a 
world of action are in little danger of mental breakdown. 

Mental disease is in large part a learned reaction. Just, as we 
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learn to seek food in particular ways and in particular places, 
to delay eating, though hungry, when circumstances make it seem 
better for us to do so, to try new methods of food-getting when 
our usual habits are unsuccessful, and to repeat these methods, if 
we find that they work, or to substitute other less palatable foods 
in place of those that we are either unable to get or know that 
we ought not to eat— just so do we learn other habits that make 
for sanity or insanity. Contrary to popular opinion, people do not 
suddenly “go crazy.” What sometimes appears to be a sudden 
development is usually one of two things. Either it is a firial yield- 
ing of the defenses to steadily accumulating mental conflicts— the 
proverbial “last straw”— or, more frequently, a state that has been 
gradually developing over a long period of time is suddenly 
brought to public attention when the affected person commits 
some overt act that can no longer be ignored. 

Can mental disease be cured? Sometimes. In many cases, how- 
ever, the chief difliculty lies in the fact that the patient does not 
want to be cured. He is unwilling to give up his beloved symp- 
toms through which he has found a partial solution of his diffi- 
culty. Not only that, but he has learned that in these symptoms, 
whatever they may be, lies a way out of other difficulties that 
may develop later. So, even if it is possible to find out what caused 
the original conflict and to remove that particular trouble, when 
something else comes up the patient is hkely to respond in the 
same old way. And the difficulty cannot always be removed, even 
if we find out where it lies. Some conditions cannot be changed, 
and when these conditions lie in the way of complete satisfaction 
'of normal motives an adjustment must be made. In order to main- 
tain the personality intact, this adjustment must involve the entire 
personality. The best way is to find a new purpose, one to which 
all one’s efforts can be directed without running afoul of the 
obstruction, provided always that the obstruction is one that 
cannot be mastered by direct attack. But some persons refuse to 
do this. Instead, to use Bleuler’s telling phrase, they succeed in 
“splitting off” a part of their personality by gratifying one motive 
at the expense of all the rest. And even this gratification is usually 
a poor one. Day-dreams, the protected life of an invalid, or the 
shallow amusements of a pseudochildhood offer but slight return 
for th& sacrifice of a normal life of thought and action. 
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DO ANIMALS SHOW NEUROTIC BEHAVIOR? 

Norman R. F. Maier, Studies of Abnormal Behavior in 
the Rat (New York, Harper and Bros., 1939), pp. 81 -f- 
16 photographic plates. 

In this brief volume, Professor N. R. F, Maier of the State Univer- 
sity of Michigan reports one of the most important psychological 
studies of recent years. Tame laboratory rats were first trained to 

S from an elevated platform to one of two doors which was 
ed with a black cirde on a white ground, behind which food 
was to be found. The other door, marked with a white circle on a 
black ground, was fastened shut. If the. wrong door was chosen the 
rat not only failed to secure food but bumped his nose against the 
locked door. 

After the discrimination had been so thoroughly learned that the 
right door was consistently chosen, the task was made impossible of 
solution by mixing up the signals. If tlte confused rats then sensibly 
refused to jump at all, they were forced to do so by means of a blast 
of air. Under these circumstances many of the rats eventually devel- 
oped symptoms that were qualitatively wholly unlike anything 
ordinarily found in rat behavior. They jumped to the floor and ran 
frantically around in circles, or they remained stiff and motionless 
as if paralyzed for long periods of time. Complete accounts of nine 
cases of this kind are presented, together with photographs illustrat- 
ing various phases of the neurotic behavior described. 

With commendable scientific caution, Maier warns against drawing 
unwarranted conclusions about abnormal reactions in human beings 
from the findings of this experiment. One can hardly refrain from 
noting, however, that in many cases of human breakdown, conditions 
that seem to be at least analogous to these have been present. The 
affected person felt himself obliged to strive for some goal that was 
beyond his power to attain. The compulsive force may have been 
his own pride. It may have been the demands of some other person 
or persons to whose wishes he felt bound to conform. It may have 
been a feeling of duty, or of personal responsibility too great to be 
borne. 

When human beings become mentally deranged, we are rarely able 
to secure a complete history either of the course of the mentd dis- 
turbance or of the conditions which led up to it. No records were kept 
at the time; no scientist was at hand to make observations. As a rule; 
not one but many trying conditions played a part in producing the 
final break. The thing that makes Maier’s study of such great im- 
portance is the completeness of the data and its freedom from 
irrelevant factors that would obscure the picture. Each step in the 
progression from normal to abnormal behavior was carefully observed 
and recorded, together with the stimuli that gave rise tq the_^ change. 
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The daily regime of the animals was carefully regulated. They were 
fed on'a standard diet, and every care was exercised to maintain them 
in good physical health. 

However, in noting the apparent similarities between the condi- 
tions that induced abnormal behavior in these rats and the circum- 
stances that appear to underlie many of the functional mental 
disorders in human beings we must, as Maier points' out, be careful 
not to generalize too far. The rat is a far less complex organism than 
man; the nature of the experimental frustration was far more clean- 
cut, much less complicated by the presence of other factors of 
unknown relevance to the problem than anything likely to occur in 
human life. This artificial simplification enables us to see a single rela- 
tionship in clear focus, but we must not make the error of supposing 
that there is npthing else to be seen. 



Chapter XXVI 

MENTAL DEFICIENCY OR INTELLECTUAL 
INADEQUACY 

h it possible to set a definite level, in terms of IQ, 
below which all pSrsons shotdd be classed as 
feeble-minded? 

What advantage has the use of the term, “intellectually 
inadequate” over such expressions as “mentally 
defective” or “feeble-minded"? 

What facts other than the intellectual level of the indi- 
vidual must be considered in deciding whether or 
no! he is to be looked upon as “intellectually 
inadequate”? 

What are some of the main deviations from the usual 
or normal pattern of early development shown by 
most feeble-minded children? Do normal children 
ever show similar deviations? 

What two important differences in the mental organi- 
zation of normal and feeble-minded individuals 
have been pointed out by Lewin? What are the 
practical implications of these differences for the 
care and training of the feeble-minded? 

On the basis of the degree of defect, into what three 
main classes is it customary to divide the feeble- 
rmnded? Is it always possible to say to which of 
these classes a given individual belongs? 

Why is institutional care usually better than home care 
for children of the lower intellectual levels, even 
when the family is financially able to support the 
child at home? 

What are the most important principles to be observed 
m the trcdning of feeble-minded children? 

6v) 
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■WHO A.RE MENTALLY DEFICIENT? 

The fact that people differ in mental ability is well Itnown to 
every one. That general intelligence is distributed within the 
population in a form that conforms fairly closely to the bell- 
shaped “normal probability curve” has also been demonstrated, 
at least for the populations of most American communities. The 
question then arises, Can we mark off any definite area of the 
curve (as shown in Figure no A) and say tliat all who fall below 
this point on some specified test are feeble-minded; all above it, 
normal? 




A . B 

FIG. no.— CORRECT AND INCORRECT REPRESENTATION OF THE DIS- 
TRIBUTION OF THE INTELLECTUALLY INADEQUATE IN RELATION TO 
MENTAL TEST SCORES V 

All who have read this book as far as the beginning of the 
present chapter should see at once why no such simple rule can 
he applied. In the first place, standing on mental tests, as has 
•been repeatedly pointed out, is not an absolutely fixed matter but 
one that varies within limits that can only be described in terms 
of probability. The chances that on retesting after a stated interval, 
John Doe’s IQ will not vary from tliat obtained on the first test 
by more than five, ten, or twenty points can be stated with rea- 
sonable assurance. But these are merely the “betting odds.” If 
there is only one chance in a hundred that his IQ will vary by 
more than twenty points, there is still a possibility— though less 
than one chance in a thousand— that the change may be as great 
as thirty points, and an even more remote likelihood that the 
difference may exceed thirty points. However, it is of the utmost 
importance, to remember that the rare event sometimes occurs. 
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The bridge player’s chances of being dealt thirteen cards of the 
same suit are exceedingly small, yet such hands occasionally result 
even from unbiased dealing. If we had a complete record of all 
the bridge hands dealt in this country over a period of time, we 
should in all probability find that among those properly shuffled 
and dealt, the frequency of one-suit hands would correspond very 
closely to chance expectancy. 

The existence of a probable error of measurement is not, how- 
ever, the only objection to the use of the IQ as the sole criterion 
of mental d^ciency. As the term is used in practical life, social 
and economic factors enter in, as well as those that we are 
accustomed to regard as “intellectual.” The child of a day-laborer 
may be able to substitute brawn for brain and thus win for him- 
self a useful place in the economic world, even though ten years 
in the school-room proved insufficient to take him beyond the 
educational requirements of the third grade. Furthermore, if he 
has been trained to conform to the ordinary laws of society, if 
he is sober, honest, and industrious, can we fairly label him as 
“mentally deficient,” no matter what his IQ may have been found 
to be? 

The variation in the intellectual demands of different social 
and vocational spheres has always been a major stumbhng-block 
in the way of those who would like to find a single objective basis 
for the “all-or-none” division of society into sharply distinguished 
classes. Nevertheless this variation is a fact that must be admitted 
and one to which our practical criteria of mental deficiency must 
conform. Because it is true that, practically speaking, a person 
may be “feeble-minded” in one kind of social or vocational set- 
ting and “normal” in another, it has been suggested that in place 
of such terms as “mental deficiency” or “feeble-mindedness” we 
substitute the term “intellectual inadequacy.” The’ advantage of 
the latter expression lies in the fact that it does not imply a uni- 
versal condition that is wholly a matter of the individual him- 
self. Rather, it raises the question, Inadequate for what? ^ 

Many years ago Tredgold, an English psychologist who was 
particrdarly interested in questions of mental retardation and the 
social care of the intellectually inadequate, formulated a definitjon 

i-Leo Kanner, Child Psychiatry (Baltimore, Charles C. Thomas, 1935), 
pp. xviii + 527. Sec especially Chanter XXXI. 
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that is often quoted. “The feeble-minded,” ® said Tredgold, “are 
those who, by reason of imperfect or incomplete mental develop- 
ment, existing from birtli or from an early age, are . . . unable to 
conduct themselves and their affairs with ordinary prudence or 
to compete on equal terms with their normal fellows in the strug- 
gle for existence within the ranks of society to which they were 
born.” Although American people in general have been loath to 
accept the final clause of this definition, the fact remains that it 
cannot be completely ignored. For the chances that the backward 
child of a successful lawyer or an important business man will 
form the kind of attitudes and learn the simple but necessary 
muscular skills needed for him to adjust successfully and happily 
to th€ life of a laborer with pick and shovel do not equal the 
likelihood that the child whose own father earns his living in that 
•way will do so, even though the intellectual capacities of the two 
children are identical. A level of ability that is “adequate” for 
certain intellectual demands may be quite “inadequate” if the 
demands upon intelligence are increased 

Actually, then, when we speak of a given child or adult as 
“feeble-minded” or "mentally defective” we mean that his intel- 
lectual ability is so limited that it will in all probability be found 
. inadequate to meet, by his own unaided efforts, the demands of 
any kind of environment in which he is likely to be placed. The 
profound idiot at the lowest extreme of the intellectual scale, who 
can neither walk nor talk, who has never learned to distinguish 
between food and filth but swallows indiscriminately everything 
on which he can lay his hands, who has never learned to control 
•Ijis bodily functions or to dress himself is clearly “inadequate” 
for the intellectual demands of even the simplest environment. It 
is necessary to move a considerable distance up the intellectual 
scale before a level is reached at which the possibility of finding 
a niche which the intellectually backward person can fill without 
supervision becomes worthy of serious consideration. Other things 
remaining equal, however, the likelihood.of successful adjustment 
increases as we move from the lower to the upper ranges of the 

® Tredgold, in common with other English writers, used the term feeble- 
Minded in the same sense that we in America use the word moron to signify 
persons belongmg to the highest, that is, most nearly normal ranks of the 
mentally defective group. 
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intellectual distribution. Eventually, a point is reached at which 
wc are reasonably safe in saying that intellectual inadequacy can 
no longer be invoked as an important determinant of an individ- 
ual’s ability to “get along” in the world, inasmuch as there are a 
sufficient number of avenues open to him which he is competent 
to pursue if he will. True, such a person may still select an 
avenue for which his intellectual powers are inadequate. But in 
such cases we ascribe his failure to a wrong choice, rather than 
to intellectual inadequacy in tlie broad sense of the term. ' 

The division between feeble-mindedness and normality thus 
corresponds more nearly to. the diagram shown in Figure no fl 
than to that of Figure i io A. It is not a sharp line but a zone in 
which the probability that an individual will be able to “conduct 
himself and his own affairs witli ordinary prudence” or to “com- 
pete on reasonably equal terms with his normal fellows” is limited 
to a smaller and smaller extent by the purely intellectual aspects 
of his personality make-up as we advance from the lower to the 
higher levels of intellectual ability. We may thus regard the pro- 
portionate numbei' of dots at each level of intelligence shown in 
Figure iioB as rouglily analogous to the proportionate number 
of individuals at each level who, because of intellectual inade- 
quacy, will be unable to meet Tredgold’s criterion. 

It follows that there must be some determinable point in the 
distribution of scores earned on a well-standardized intelligence 
test at which the probabilities of social adequacy and those of 
social inadequacy arc evenly balanced. Below that Ifevel the odds 
are against ffie successful economic and social adjustment of the 
person so rated unless he is given some external supervision or 
other assistance. Above it the chances are in his favor. In either 
case, the prediction takes on increased certainty as we move 
further away from the point where the odds are even. 

The exact point of evenly balanced probabilities has never been 
determined with certainty for any test, and authorities differ 
somewhat in their estimates of its location. Probably an approxi- 
mation is all that can ever be established, for, as wc have, seen, 
social conditions as well as the ■characteristics of the individnal 
cause it to vary. It will be higher in times when there is much 
unemployment than when there is plenty of work for all who 
can perform it; higher in communities where the demand is 
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chiefly for highly skilled labor tlian in regions where there is 
more need for unskilled workers. However, with conditions as 
they now exist in the average American city, it appears tliat a 
Stanford-Binet IQ of somewhere in the neighborhood of 75 
is at least not far removed from the point in question. It should 
go without saying that this is by no means equivalent to 
saying that all children whose IQ’S fall below 75 on this test 
should be classed as feeble-minded or all above that level as 
normal. We are not dealing with certainties but with probabilities. 

Moreover, when we are faced with the need for making prac- 
tical decisions about the treatment of any individual child, other 
facts in addition to his purely intellectual ability must be taken 
into account. Of two children with the same level of intelligence, 
one may be removed from the regular classroom and placed in 
a special class because he is not only learning little or nothing 
from the ordinary type of instruction but is such a disturbing 
influence that the progress of other children is interfered with. 
The other, who is industrious and hard-working, sensitive about 
his backwardness and eager to do his best on all occasions may^ 
be left where he is, inasmuch as his behavior does not handicap 
the other children but may even stimulate them to greater ejffort, 
while a transfer might prove definitely, harmful to child him- 
self if it made him feel that his best efforts had resulted in failure. 
The nature of the special class would also have to be considered 
in deciding whether or not a transfer should be made in an indi- 
vidual case. If a useful and realistic ® kind of vocational program 
has been worked out, or if successful methods for improving the 
personal-social adjustments of the backward child have been 
devised, the recommendations would differ from those made in 
cases where the chief purpose of the special class is to relieve the 
drag upon the regular classes caused by the presence of children 
who cannot keep up. The child’s intelligence is only a part of his 
equipment for meeting the demands of life. Other assets and 
liabilities both in the child and in his environment must also be 
considered. 

* Although ttaimng in manual arts is usually emphasized in these classes, 
this training may be of a kind so far removed from an)nJiing required in 
the'actual world of industry that it can hardly be classed beyond the level 
of “busy-work," 
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In the past, too much emphasis has undoubtedly been placed 
upon the classification of individuals as an end in itself. Only 
recently have we begun to realize that the mere labelling of a 
child as “feeble-minded” is of little practical aid in guiding his 
future development. Better that we should ask. For what is he 
mentally adequate? The answer may be. For nothing except per- 
manent custodial care. Or it may be. Inadequate for an unsuper- 
vised existence outside an institution but capable of at least partial 
self-support, as he grows older, by work within the institution. 
Or at a still higher level the pre^ction may be. Inadequate for 
undertaking the care and rearing of a family but capable of self- 
support in the outside world given some supervision and if 
reproduction is guarded against by sterilization. 

HOW MANY ABE INTELLECTUALLY INADEQUATE? 

If we assume that a Stanford-Binet IQ of about 75 repre- 
sents the approximate level at which the chances that tire indi- 
vidual will or will not be intellectually capable of maintaining 
an independent life in society as it exists to-day are equally bal- 
anced, we can make a fair estimate of the proportion of the total 
population of the country who fall within the “inadequate” group. 
Although there is much variation from one community to another, 
when sufficiently large and representative groups have been tested 
it has usually been found that from 5 to 6 per cent of the total 
earn IQ’s below 75.* Of course, not all of these ate “feeble- 
minded” or “intellectually inadequate” in the sense in which we 
have used the term. But inasmuch as the number inqflrrectly 
classified as “inadequate” will be about balanced by the number 
testing somewhat above 75 who should properly have been in- 
cluded in the “inadequate” group, the proportiom in each group 
remain about the same in spite of the incorrect placement of some 
individuals. It is, of course, true that the estimate of IQ 75 as the 

* That is, on the 1937 Stanford-Binet or some equivalent scale. It cannot 
be too strongly emphasized that different mental tests are not always equiva- 
lent to each other. On p. 4* of Measuring Intelligence (Boston, Houghton 
' Mifflin Co., 1937), pp. xi + 4^t, Terman and Merrill assign a “standard 
score” value of —1.50 to an IQ of 76. In the general population slightly 
over 6.5 per cent do not exceed this level. This, however, is a somewhat 
higher figure than most previous studies have reported. 
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point of balanced probabilities may not be exactly right, in which 
case the proportion classed as intellectually inadequate would be 
greater or smaller as the case may be. However enough evidence 
has been accumulated to justify the conclusion that any adjust- 
ment of the figures that future data may suggest is liltely to be of 
relatively small magnitude. 

THE DEVELOPMENT AND BEHAVIOR OF THE 
INTELLECTUALLY INADEQUATE 

Becau.se the feeble-minded® differ among themselves in traits 
other than intelligence almost as much as do normal people, it is ' 
impossible to give more than a very sketchy account of some of 
the ways in which the majority of the former differ from the 
majority of the latter. There is overlapping of the groups in prac- 
ticdly all of the characteristics described. 

1. Development of early motor skills such as sitting, standing, 
^walking, grasping and handling objects, especially loith thumb 
opposition. In practically all of these, the typical feeble-minded 
child shows some degree of developmental retardation. The idiot 
is likely never to acquire more than imperfect command over his 
gross bodily responses. Walldng, if learned at all, may be delayed 
until the age of four or five years, and the gait remains shambling 
and awkward. Even the mental defectives of higher grade usually 
(though not invariably) are from one to three or four months 
later than the average in learning to sit and walk alone. Many 
never develop the “light-footedness” of normal childhood. By 
compasison their step is heavy and “flat-footed”; they frequently 
make more than normal use of die arms in maintaining balance 
and may always show a tendency to shuffle. Opposition of the 
thumb in grasping is typically slow to appear, and even, after 
childhood is well advanced, many backward children continue to 
approach an object to be grasped in such a manner that the first 
contact is with the palm of the hand, after which the fingers close 
around it in a manner not unlike diat of the infant.* 

2. Development of language. Because language is a symbolic 

“The tenii feeble-nmded is here used interchangeably with the terms 
mentaUy defective or hitelleetually inadequate, 

* See Chapter VIII, p. 246. 

« ' 



MENTAL toEFICIENCY 637 

process, its development in the feeble-minded child is almost in- 
variably slow. The idiot never acquires a vocabulary of more 
than a few simple words. Few of the feeble-minded begin to talk 
before the age of two. In many cases speech is delayed until 
much later. At all ages the vocabulary remains small in compai’ison 
with that of normal persons, and the articulation is likely to be 
imperfect and slovenly. Speech defects of all kinds are more com- 
mon among the feeble-minded than among persons of normal 
intelligence. 

,3. Emotional development and emotional control. The chief 
difference in the emotional life of normal and feeble-minded per- 
sons can be roughly summarized under two heads. Emotional 
reactions among the feeble-minded are chiefly arousefd by con- 
crete stimuli immediately present. Except in a limited way, they 
take little tliought for the future and soon forget the joys and 
sorrows of the past. Secondly, their emotional reactions are ex- 
pressed more openly tlian those of normal people are likely to be. 
They are slower to learn ways either of covering up their real 
attitudes or of assuming the outward forms of emotions not 
actually experienced. In both respects their emotional bfehavior 
resembles that of children considerably younger than themselves. 

4. Learning. From what has already been said, it may readily 
beinfei-red that in nearly, if not quite, all areas of hmnan behavior, 
the patterns of reaction of the intellectually inadequate are modi- 
fied more slowly and with greater difiSculty than are those of 
normal persons. They do not adapt themselves readily to new 
conditions or easily acquire new ways of responding to the same 
conditions. Because' the kind of knowledge and skUl demandfid by 
our formal system of education is of so abstract a character, the 
feeble-minded child is almost invariably retarded in his school 
work. He usually does best in those subjects that make least 
demand upon reasoning and judgment; in other words, in those 
that can be mastered by means of rote .memory or, in individual 
instances, in those that are chiefly dependent upon special talent 
such as singing. 
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LEWISr’s THEORY OF THE DIFFERENCES IN 
MENTAL ORGANIZATION OF NORMAL AND 
FEEBLE-MINDED INDIVIDUALS 

Kurt Lewin, a German psychologist who, in common with 
many others, came to this country in order to escape the scientific 
restrictions of the Nazi regime, has put forth a theory of the na- 
ture of. mental defect ' that has attracted a good deal of attention 
in recent years. According to Lewin the main differences between 
the normal and the feeble-minded can be defined in terms of 
tensioTt-sy stems and the rigidity of the boundaries by which these 
systems are separated from each other. Both these concepts re-' 
quire explanation. 

According to Lewin, a tension system is merely an organized 
system of responses all of which lead, or are designed to lead, 
toward some particular goal. A given tension-system may be 
trivial and of short duration, as when a child climbs over a fence 
to secure a ball on the other side of it, or significant and enduring, 
like the continued efforts of an ambipous man to attain success 
in his profession. The strength or ri^dity of the boundaries be- 
tween systems is manifested in the readiness with which the activi- 
ties belonging to one can be made to overflow into another. We 
all know how easily, as a rule, the desires of the young child can 
be satisfied by the substitution of some other objective for the 
one initially sought. The baby who cries for the moon is quickly 
diverted by a shiny rattle; the older child who hoped for a clef”- 
Saturday in order that he might play baseball consoles himself 
by spending the rainy day in his workshop. With the adult these 
transfers of interest are less readily made. If necessity demands 
that a projected activity or one already started be discontinued 
for a time, there is less likelihood that tlie temporary substitution 
of some other activity will serve as a lasting distraction. The 
chances are that it will be only an interruption, with resumption 
of the unfinished act as soon as the interruption is over. There is 
little or no breaking down of the boundaries between the two 
tension-systems. Each maintains its own integrity. But in the case 

’ Km Lewin. A 'Dynamic Theory of ’Personality, Selected Papers (New 
York. McGraw-Hill Book Co., 193s), pp. x -|- 286. See especially Chapter 
VII, “A Dyn^ic Theory of the Feeble-minded.” 
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of the infant, and to a lesser degree in the older child, there is 
more likelihood that the new activity or interest will displace the 
old either wholly or in part. The baby forgets the moon in his 
delight in the rattle; the boy, as a result of the day in his work- 
shop, may transfer a part of his interest in baseball to carpentry 
or electricity, with the result that some of the time previously 
spent in the former activity is thereafter given over to the latter. 
As age advances, therefore, there is a gradual tendency for the 
boundaries between tension systems to become stronger, more 
clearly defined, with less tendency for energy to overflow from 
one system to another. Tire older person thus tends to become 
more persistent in his efforts toward a particular goal and less 
adaptable in the sense of being able to shift easily from one goal 
to another. The old saying that “you c an not teach an old dog 
new tricks” is evidence that this observation is neither new nor 
confined to the professional psychologist. 

Adults differ from children in the number of tlieir tension- 
systems as well as in the rigidity of the boundaries between these 
systems. As age advances, interests and goals become more numer- 
ous and more divensified. Tliis point has been discussed in a num- 
ber of previous chapters and requires no further consideration. 

What about die mental organization of the feeble-minded? Ac- 
cording to Lewin, feeble-minded persons resemble normal chil- 
dren in respect to the comparative fewness of their tension systems 
and are more like adults in the r^idity of the boundaries between 
these systems. These characteristics are illustrated diagrammati- 
cally in Figure iii. 

impressed in terms of behavior, Lewin’s theory indiegtes that 
not only are the feeble-minded limited to a comparatively small 
number of interests and goals but, because of their mental rigidity, 
they have little capacity for further development. They become 
“set in their ways” at a very early age. They resist changes in 
habits or customs. They tend to do things in the same way, no 
matter what the circumstances.® There is an old story of a feeble- 
minded woman who was an inmate of a county poorhouse. 
Usually she worked in the laundry, but one day when they 
chanced to be short of help in the nursery, she was given a baby 
to wash. She did so in boiling- water with disastrous consequences. 

® See the discussion of drawings made by the feeble-minded- on p. 407. 
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This “rigidity” of the feeble-minded is shown in another way. 
They have little capacity for devising artificial means of main- 
taining interest in a task beyond the point at which psychological 
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VIG. I H.— DIAGRAMMATIC REPRESENTATION OF LEWIN’S THEORY OF 
FEEBLE-MINDEDNESS 

(Rmroduced by permission of the author and publishers from A Dynamic 
Theory of Personality, by Kurt Lewin. McGraw-Hill Book Co.) 



FIG. 1 1 2.— bright children MAINTAIN THEIR INTEREST IN A MO- 
NOTONOUS TASK BY VARYING THEIR MANNER OF PERFORMING IT 


“satiation” sets in, that is, beyond the point where they began to 
feel “fed up” with it. But the normal person can resort to various 
devices tp whip up his flagging interest. An experiment by 


MENTAL ^ DEFICIENCY 


641 

Lewin ® illustrates this. Two groups of children, one of normal 
intelligence and the other made up of feeble-minded children 
were urged to draw “moon faces” such as diose shown in Figure 
iiza. They were urged to keep on making these faces as long 
as they would. It was fim at first, but eventually all tired of it. 
However, the normal children found means to relieve their bore- 
dom by varying the task, after the fashion shown in Figure 112 A 
Few of the feeble-minded did this. They continued drawing faces 
in much the same way until their patience became exhausted. 
Then they stopped. 

Wolf reports various similar devices by which the five-year- 
olds in her study were able to increase their “persistence time.” 
For example, one child contrived to renew his interest in the 
rather monotonous task of cancelling out dolls by devising a route 
whereby all those on a sheet could be crossed out by a single 
continuous fine, or by effacing the figure completely by vigorous 
scribbling, or by ad(fing various appurtenances or embellishments 
such as drawing houses around them or adding special decorations 
to their clothing. 

THE CAUSES OF INTELLECTUAL INADEQUACY 

In many individual cases of mental deficiency, the origin of 
the condition can at best be only a hazardous surmise. While 
group statistics warrant the conclusion tliat a large proportion of 
all cases have their basis in some inherited mental defect, the exact 
manner of transmission is unknown. It now appears practically 
certain that the matter is more complicated than the early wsrkess 
in the field thought it to be. Certainly their attempts to bring the 
observed facts under the simple Mendelian rules applicable to 
cases where a given type of change in the offspring can be traced 
to an alteration in a single one of the genes in the complex from 
which the trait in question derives its particular form or pattern 
(see pp. 45-46), were based upon far too limited an understand- 
ing of the principles involved. But even were these principles under- 

» Op. cit., p. 198. 

Theta Holmes Wolf, “The Effect of Praise and Competition on the 
Persisting Behavior of Kindergarten Children,” University of M^esota 
Institute of Child Wdfare Monograph Series, No. 15 (Minneapolis, Uni- 
versity of Minnesota Press, 1938), pp. x + 138. 
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Stood, insufficient knowledge of the ancestral background would 
frequently make it impossible to apply them to individual cases. 

Not all cases of mental defect are genetically determined. Some 
result from structural damage to the brain at an early age, most 

commonly tlirough injury 
at the time of birth. Some 
arise from diseases that 
affect the brain. Other 
organic conditions asso- 
ciated^^ with mental de- 
fect include the cases with 
abnormally small heads 
known as microcephalic 
idiots or imbeciles and the 
hydrocephalic cases whose 
huge bulging skulls result 
from a pathological ac- 
cumulation of fluid with- 
in and around the brain. 
Still other cages include 
the cretins described on 
p. 144, whose condition 
is the result of insufficient 
functioning of the thyroid 
gland in the neck, and 
the mongolims, so called 
because of the fold in the 
inner corner of the eye- 
lid which gives to their 
eyes the appearance of a 
downward slant like that 
seen in the Japanese or Chinese.^® TTie condition known as mon- 

’•I'The term associated imth is used here in preference to corned by 
because in many of these conditions we do npt know which is cause and 
which is effect. For example, it was formerly believed that microcephalia 
idiocy was caused by failure of the skull to grow and provide adequate 
space for the growth of the brain. Now most authorities believe that it is 
the other way around. The skull remained small because the tiny brain 
provided no impetus for it to increase in size. 

There is, of course, no racial connection here; it is just a matter of su- 
perficial .resemblance. 


PIG. 1 1 3.— A MONGOLIAN IMBECILE 
Note the slanting eyes and the square, 
stubby hands. (Reproduced by permission 
of then^blishers from Mongolism; a Study 
of the Physictd and Mental Characteristics 
of Mongolian Imbeciles, by Kate Brosseau. 
Williams and Wilkins Co.) 
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golism is also believed to be due to glandular insufficiency of some 
kind, but its exact nature is unknown. Probably a number of 
glands are involved. (See Figure 113.) 


THE CLASSIFICATION OF FEEBLE-MINDED PER- 
SONS ACCORDING TO THEIR DEGREE OF DEFECT 

Following Tredgold, mo.st authorities define the idiot as the 
person whose intelligence is at so low a level that he cannot be 
taught to look after his own bodily needs, such as eating, dressing, 
and elimination, or to protect himself against ordinary danger. 
Left unguarded he is likely to wander into the path of an ap- 
proaching automobile, to fall from his bed or chair, or to swallow 
any substance left within his reach. In terms of his performance 
on mental tests, such an individual does not, as a rule, exceed the 
level of 20 IQ. Most idiots do a little better on non-linguistic 
than on linguistic items. 

The imbecile is one whose defect is not so grave as to malce 
him incapable of protecting himself against ordinary physical 
danger or of caring for his everyday bodily needs, but who 
cannot be taught the elementary sltilis that, under favorable con- 
ditions, might enable him to maintain an independent economic 
existence. The imbecile cannot, as a rule, learn to count beyond 
ten or to make change even for small amounts. He cannot learn 
to read or to write his name. His practical judgment is so poor 
that he cannot be trusted to perform even very simple operations 
without constant supervision. On standard intelligence tests his 
IQ usually falls within the range of 20 to 40. 

Tlie moron, with IQ of about 40 to 75, is the most nearly 
normal of the defective group. As can be seen from a brirf 
glance at the curve of distribution of intelligence, morons are by 
far the most numerous of the three classes. Because, especially 

The word incapable is here used in a decidedly literal sense. The im- 
becile or the moron may be “capable,” strictly spealung, of guarding them- 
selves against ordinary physical dangers, but they cannot be depended on 
to exercise the same degree of judgment or caution as the normal person. 
Statistics show that there is a definite relation between mental backward- 
ness and “accident proneness” even among persons well advanced beyond 
the level of idiocy. 
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at the higher levels, their behavior differs so little from that of 
children with better mental endowment, their handicaps fre- 
quently remain unrecognized. Because teachers and parents do 
not understand them, they are punished and scolded for their poor 
grades at school; they are held up to ridicule for blunders that 
could have been avoided only by the exercise of better judgment 
than that with which nature has endowed them. Often they be- 
come the dupes of the unscrupulous and so get into trouble with 
the law. The moron falls between two stools, for were he a little 
more stupid than he is, his condition would be recognized and 
allowances made for his defect; if he were a little brighter he 
would stand in no need of such allowances but could hold his own 
without help. 

THE SOCIAL CONSEQUENCES OF MENTAL 
DEFICIENCY 

The idiot is rarely a social menace. His condition is at once 
apparent even to the casual observer, and altliough if not kept 
under some kind of physical restraint those of the higher levels 
are frequently destructive and childishly “mischievous,” their very 
lack of intelligence makes the imposition of such restraint a com- 
paratively easy matter, for they rarely learn to manipulate a sim- 
ple gate or lock. In a well-managed institution where their simple 
needs are provided for, and those who can walk and run are given 
a safe place where they can amuse themselves without disaster 
to themselves or others, idiots usually appear happy and content. 
But jllflPc is uo place for the idiot in the ordinary home. Some- 
times parents,^* through a misguided sense of personal responsi- 
bility or because of parental love and pity for the child’s helpless 
condition, insist upon keeping such a child in the household, even 
though his presence may impose such a burden upon those who 
must care for him and cause such acute embarrassment to the 
other children that the family life becomes completely disrupted. 
Properly cared for, the idiot is a social burden but one that can 

A far larger piopordon of idiots than of those belonging to the higher 
levels of mental deficiency owe their condition to factors other than 
h^edity, and axe therefore as likely to be fonnd in otherwise normal fam- 
ilies as in families of mentally defective stock. 
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be borne without too great difficulty because they are compara- 
tively few in number. But their segregation and special care is 
essential for the happiness and normal social development of Uie 
families from which they come. 

Much the same thing may be said of the imbecile for he, too, 
is incapable of filling even an approximately normal place in ordi- 
nary society. While his general appearance does not always pro- 
vide an immediate cue by which the outsider is made aware of 
his condition, his behavior may, for that very reason, be all the 
more embarrassing to the other members of tlie household. The 
following instance is an example. 

The younger of two sisters aged respectively eighteen and fifteen 
years at the time of this episode was a high-grade imbecile with 
mental age of approximately six years. In appearance she was an 
attractive child with soft voice and pleasing manner. Careful training 
had enabled her to learn by rote most of the ordinary social formulas, 
and it was her special delight to open the door and receive callers. 
However, although the casual visitor might fail to note that anything 
was wrong with the child, it needed but a short acquaintance to 
reveal the true state of affairs. To the sensitive older sister the child’s 
blunders were a source of constant and painful embarrassment. Her 
fear that the younger girl would do or say something foolish made 
her reluctant to invite friends to the home, and even when away 
from home she lived in continual dread that her sister might be men- 
tioned. She had reached an age when it was but natural for her to 
become interested in boys, but her only friends were two or three 
girls of her own age whose knowledge of her sister’s condition had 
ceased to trouble her. Up to this time, she had never gone out with 
a boy, nor had one ever called on her at home. 

Then a young man entered the community who immediately 
showed an interest in her. Moreover this young man was xagardfd 
with special favor by all who knew him. He came of a wealthy 
family, was good-looking, witty, and accomplished. When he asked 
the girl to go out to dinner and the theater it was by far the most 
exciting thing that had ever happened to her. 

In her concern to look her best she was slow in dressing and was 
still in her underwear and slippers when the young man arrived. The 
little sister, as was her custom, ran to open the door. Now the only 
visitors who had ever before asked specifically for her sister were the 
girls who were her intimate friends, and if you remember what has 
been said before about the mental rigidity of the feeble-minded, it is 
easy to understand what happened. To the young man’s inquiry, the 
child replied courteously, “Margaret is upstairs, would you like to 
go up?’^ As he hesitated, some vague realization that jtie was not 
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familiar with the house prompted her to add, “May I show you the 
way?” and with no more ado the astonished youth was ushered into 
her sister’s bedroom. 

Of course such a situation would have been disconcerting enough 
to any one. But to the oversensitized girl of eighteen, it was stark 
tragedy. The mother explained matters to her escort, who did his 
best to be considerate, but nothing could lessen the girl’s feeling of 
shame and disgrace. The evening was one long agony, and the next 
morning she refused to leave her room, claiming an iUness which, 
after such an emotional unheaval, was probably not wholly feigned. 
For months she would see no one. She believed that every one who 
knew her would have heard the story. Eventually the sister was sent 
to a school for the feeble-minded and the girl herself to a college' 
where she and her family were unknown. Even there, although her 
social attitudes improved in time, she continued to be shy and re- 
served, avoiding the intimate discussions of close friendship lest in 
some way her 'shameful secret might be revealed. Letters from her 
family in which any reference, however, casual, had been made to 
her sister aroused uncontrollable panic. Fleeing to her room she would 
tear the paper into narrow strips, bum them, one by one, in the flame 
of a candle kept for the purpose. But this was not enough, for she 
had read somewhere that by special treatment ashes may be forced 
to give up their secrets. So after first reducing them to nne powder, 
she collected the charred remnants in an envelope and secretly scat- 
tered them, a litde here and a little there, over the campus grounds. 
Not until the ashes had been distributed over a wide area could she 
feel safe. 

Of course this is an extreme case. But the unhappiness and 
family disharmony that may arise in this way are facts well known 
to all who have had much to do with the feeble-minded in the 
community. ' 

' With t he higher-grade imbeciles the social problems are not 
always confined to the family. As the imbecile girl grows older 
her body matures, while her mind is still that of a child. Thus 
there arises the danger that she may become a victim— and often 
an all-toa-willing victim— of sexual assault. The tmmarried mother 
and her illegitimate child are social problems to which mental 
deficiency makes a not inconsiderable contribution. The imbecile 
boy, unless carefully guarded, may also become a sexual menace, 
especially in rural areas. Occasionally, too, unscrupulous persons 
take advantage of the imbecile’s lack of understanding and use 
him as a cat’s-paw for carrying out their illicit designs. 

It is the moron, however, who constitutes the greatest social 
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problem. Both because of his numbers and his more enterprising 
behavior, he penetrates into many situations from which the idiot 
and the imbecile are barred. He slips in and out of industry, in- 
creasing tbe cost of employment “turn-over” as he is alternately 
hired and fired for incompetence. He is a prolific source of indus- 
trial accidents both to himself and others. He swells the ranks of 
the delinquent and criminal groups, not because of any inherent 
tendency to wrong-doing but because of his comparative inability 
to foresee consequences, to inhibit his impulses until the proper 
time for activity has arrived, to remember rules or understand tlic 
reason for them, and most of all because his limited understanding 
makes him the easy prey of the unscrupulous. His “inability to 
conduct himself and his own affairs with ordinary prudence” 
keeps him typically on the rolls of social welfare agencies whose 
attempts to help him to look after himself and his dependents are 
more often disappointing than reassuring. 

This is the typical picture,^ but it is not an invariable one. 
Many persons whoso mental level is no higher than that of the 
“problem cases” described above are nevertheless able to fill 
useful places in society if the conditions are suited to them. They 
are still morons because the conditions under which they live 
and work must be adjusted to their limitations. They are power- 
less to modify those conditions or to accomplish much in the 
way of adapting tliemselves to conditions that, because of their 
difficulty or for other reasons arc not wholly suited to them. 
They are not masters of their own fates, even to ,the limited 
extent that the complexities of modern civilization leave open 
to the majority. They arc at the mercy of social chance. 

The adult moron needs these things: sympathetic understand- 
ing and wisely administered advice and supervision in the manage- 
ment of his affairs. But this supervision must be handled in such 
a way as to bolster rather tlian break down his self-respect. He 
must look upon it as a favor to be sought, rather than a social 
imposition against which he may rebel. He needs work that is 
witliin his power to perform successfully and without the neces- 

must be remembered that our classification of moron is not based 
exclusively upon mental test results, least of all upon the results of a single 
testing. Many persons who at some time test below 75 or even below 65 or 
60 show sufficient practical judgment in the conduct of tlieir own affairs 
to render such a social classification unwarranted. 
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sity of frequent change, once a habit has been foi'med. He needs 
suitable recreation and social life and a comfortable home in 
which he feels secure. But most of all and long before he becomes 
an adult he must have formed the land of habits and attitudes tliat 
will enable him to adjust to his own limitations and to profit by 
the aid offered to him by society. For the moron as for the normal 
person, adult adjustment has it roots in childhood. 

THE EDUCATION AND TRAINING OF MENTALLY 
DEFECTIVE CHILDREN 

The education of backward children is a topic of such scope 
that an adequate discussion would require an entire book. Only 
the specialist in this field would be interested in so detailed an 
outline. But mentally defective children and adults are met with 
so frequently that it is only the very exceptionally situated person 
who never has intimate contact with them. For this reason a few 
general principles to be observed in their training are not out of 
place here. ^ 

First, we must avoid the common attitude that all mentally 
defective persons of the same approximate grade of defect are 
alike. They are not. Like the normal child, tlie feeble-minded one 
has his special talents and defects. Because his capacities are so 
limited, it becomes tlie more important to find out what his lead- 
ing assets are and capitalize upon them in his traming. 

Secondly, we must bear in mind the mental rigidity of the 
feeble-minded which Lewin has so clearly pointed out. It is harder 
for the defective child to unlearn a habit once formed than it is 
for the normal child to do so. For this reason we should be 
careful, even in small matters, to teach him to do things in the 
way that we want him to continue doing them. 

The third rule should probably have been placed first. Let the 
feeble-minded child learn the joy of success. Let him see that he 
is maldng progress in whatever line he has undertaken. The steps 
by which he advances will be short; it may be that only by close 
scrutiny can they be seen at all. But the child has no standard by 
which he can judge their size. To him they can be made to appear 
as the long strides that, when considered in terms of his short 
mental stature, they truly are. 
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A CLASS PROJECT ON THE CARE OF THE 
MENTALLY DEFECTIVE 

Following is a brief outline of a project to be undertaken by the 
class as a whole. It is suggested that the group be divided into a 
number of committees, each with its own chairman. Each committee 
should take the responsibility of gathering aU the facts possible on 
one of the topics indicated. The library will provide most of the 
statistical material as well as much in the way of general discussion, 
opinion of authorities, and illustrative case reports. If possible, local 
authorities may be interviewed personally. In making such inter- 
views it is important for the student to remember that he is dealing 
with busy persons whose time must be conserved. To this end he 
should know in advance what kind of information he wants to secure 
from each person that he sees. It is well to prepare a list of specific 
questions in advance. 

After each committee has secured its information, the findings 
should be summarized into a series of brief reports to be presented 
to the class by the chairmen. Each report should be followed by a 
group discussion on the topic. What do you think should be done 
about it? 

Topics for Ivvestigation by Committeo Members 

I. Institutional provision for the feeble-minded in the state 

A. What is the total population of your state according to the 
last census? According to the figures given in this chapter, 
about how many should probably be classed as intellec- 
tually inadequate? 

B. How many institutions or colonies for the care of the 
feeble-minded does the state maintain? WTiat is the total 
number of inmates? 

C. What are the laws governing admissioij to these institu- 
tions? 

D. Is the function of the institutions purely custodialTons 
there an attempt to prepare the more promising cases for 
life in the outside world? Under what conditions are 
patients paroled? 

H. Education of defective cliildren in the public schools 

A. Under what conditions and how generally are special 
classes for defective and backward children provided by 
the public schools in the state? About what percentage of 
the total school population is enrolled in these clashes? 

' What are the usud requirements for admission? 

B. How does the training given in the special classes differ 
from that of the regular grades? 
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C. What, if any, are the main advantages to the backward 
child of placing him in a special class? Are there any other 
reasons for the school segregation of backward pupils? 

III. Provisions for identifying and studying the feeble-minded 

A. What state, county, or municipal organizations are there 
in your state to which a child or adult whose mentality 
is questioned can be taken for examination and advice? 
About how many cases per year are these organizations 
equipped to handle? 

B. Examine the latest Yearbook of the American Psychologi- 
cal Association and find how many psychologists in your 
state are officially connected with any organization acuvely 

• concerned with mental diagnosis or other clinical work. 

Do not include those employed on the staff of hospitals 
for the insane. If available, the Yearbooks of the vmIous 
local psychological associations— the Midwestern Associa- 
tion, the New York Branch, the Pacific Ck)ast Section, and 
so on— as well as that of the American Association for 
^plied Psychology should also be consulted. 

C. Have any of the iuvei^c courts of the state a regular pro- 
vision for the clinical study of the delinquent children 
brought before the courts? Are children who have been 
sentenced to juvenile reformatories examined to determine 
their intellectual status? Is there any provision for the 
regular examination of adult criminals? 

D. What attempts, if any, are being made to ascertain the 
mental status of the recipients of public relief? 

E. Is any other reasonably systematic attempt being made to 
locate and identify the feeble-minded in the state popula- 
tion? 

IV. The cost of caring for the feeble-minded 

“S.. Consult the annual report of the state division of agencies 
and institutions and ascertain the annual expense of main- 
taining the various state institutions for the feeble-minded 
and the cost of buildings and equipment. What is the 
annual cost per inmate? What would be the per capita 
expense to each inhabitant of the state if all were assessed 
equally? 

B. Consult the report of the state dmartment of education to 
find the annud per capita cost of educating a phi1/l in the 
regular elementary grades. From the information on com- 

i«In some states diis report may have 3 different name. If you have 
uouble in locating it, the head of the reference department in your library 
can tell you what to look for. ’ 
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parative class size and teacher salary, make the best estimate 
you can of the relative cost of educating a baclrward child 
in one of the special classes. 

C. Examine the sociological and psychological literature to see 
what you can find on the unofficial cost of mental defi- 
ciency that remains unrecognized for what it is. 

V. Reducing the number of the mentally defective and simplifying 
the responsibilities of those not in institutions through prevent- 
ing their reproduction 

A. What are the present laws in your state with regard to the 
sterilization of those intellectually incapable of undertaking 
the responsibility for the maintenance and rearing of a 
family? To what extent are these laws carried out? 

B. Is there any policy for more or less systematic parole of 
high-grade mental defectives from state institutions after a 
period of industrial training, provided that sterilization has 
first been done? Can you find any data on the subsequent 
adjustment of these cases? (If your own state has no such 
policy, consult the records of other states where this is* 
done.) 

VI. What is now being done in your state in the way of public 
education with respect to the social handling of problems aris- 

■ ing from mental deficiency? 



Chapter XXVII 


JUVENILE DELINQUENCY AND ADULT CRIME 

What is your estimate of the total number of serious 
crimes committed in the United States in the 
course of a single year? After you have made a 
guess, look on the next page and see how close 
you came to the facts. 

Why is it hard to determine how many different crimi- 
nals were concerned in these acts? 

Why is the population of federal prisons so much 
smaller than that of state prisons? 

What is meant by a “delinquency area"? In what parts 
of a city are delinquency areas most likely to be 
found? Why? 

Is it possible to recognize the potential criminal by 
means of his physical appearance? Can you think 
of any reasons why this idea should have jbecome 
so thoroughly established in the minds of many 
people? Who was the chief scientific proponent of 
this point of view? Have modem scientists who 
have investigated the matter usually supported his 
conclusions? 

'^How may such characteristics as inferior intelligence 
or poor physique become contributing factors in 
the production of criminal behavior without ac- 
tually causing it? 

Of the types of functional mental disorders described 
in a previous chapter, which would you expect to 
be most likely to lead to criminal behavior? Why? 

652 
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Would you expect to find a relation between crime 
and the divorce rate? When you have thought the 
matter over, look on p. 662 -for the statistics. 

About what would be your estimate of the proportion 
of juvenile delinquents who are convicted of crime 
after reaching adult life? Can you think of any 
way of accounting for the apparent discrepancy 
factually the two figures show no necessary dis- 
agreement) between the data given in the U.S. 
Census Report {p. 663) and those given by Glueck 
and Glueck (pp. 663-664)? 

Can delinquency and crime usually be traced to a sin- 
gle causative factor? 

What can be done to lessen the amount of delinquency 
and crime in future generations? 

EXTENT OF THE PROBLEM 

According to a study carried out by the Federal Bureau of 
Investigation ^ the total number of major crimes committed in 
the United States during the year 1940 was 1,517,026. “Major 
crimes” include such acts as murder, rape, larceny, auto theft, 
robbery from the person, and aggravated assault. Minor viola- 
tions of law such us infringement of traffic regulations, petty 
thievery, and the like have not been included. “Larceny” includes 
only thefts in which the value of the stolen articles or the amount 
of money taken amounted to 150 .or more. “Aggravated ass ault?!, 
does not mean ordinary cases of assault and battery but includes 
only those cases in 'which deadly weapons were used in such a 
way as to be likely to cause permanent maiming or even death of 
the victim. Startling as it may seem, the figure given above is 
thus not padded by the inclusion of minor delinquencies. These 
are real crimes. 

The data here given do not enable us to say how many different 
criminals were implicated in the million and a half criminal acts. 

1 Uniform Crime Reports, 1940. The data here given were taken from 
Statistics on Crime and Criminals by W. A. Lunden (Pittsburgh, Stevenson 
and Foster, 1942). See p. 19. 
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Information on this point would not be easy to obtain, because 
a good many of die criminals were never apprehended. We can 
be sure that of their number, many committed more than one 
crime in the course of tlie year. On the other hand we can be 
equally certain that there were many true criminals who com- 
mitted no crimes during 1940, either because they were confined 
in penal institutions or were physically disabled or because no 
suitable opportunity presented itself. Moreover, a single crime 
is not always the work of a single individual. Some are carried 
out by gangs. 

It is accordingly well-nigh impossible even to arrive at an esti- 
mate of the number of persons now living in the United States 
who either have already committed or at some time in the future 
will commit a major crime. The number is appallingly large; of 
that we can be sure. 


It is possible, however, to determine the number of persons 
actually confined in penal institutions on any given date. Avail- 
able figures on tliis cjuestion for the country as a whole give the 
number confined in the penal institutions of the United States 
on January i, 1933, as 201,433.^ Of these, 68.5 per cent were in 
state prisons and reformatories, 25.5 per cent were in county and 
municipal jails, and 6.0 per cent were in federal prisons or re- 
formatories. Because of the rapid turnover of the prison popula- 
tion, especially in the jails where a large percentage of tlie shorter 
sentences are served, the number incarcerated on any single date 
gives a very erroneous impression of the total prison population. 
For example, taking the figures for the jails alone (both city and 
jaawity), wc find that the total number of inmates on January i, 
1933, was 46,292 but that in the course of the next six months 
there were 273,818 new admissions, while 269,825 were dis- 
charged. On June 30 the number of inmates was 50,285. A brief 
computation will show that some of tliose discharged must have 
been readmitted even during as short a period as six months. In 


2 Report of the United States Department of Commerce, Bureau of the 
Census, Coimty and City Jails (Washington, D. C., Government Printing 
Office, 1935), pp. iv+ 148. This figure is based upon actual report from 
about 90 per cent of all the institutions of tlie country, to which has been 
added a proportional estimate of the most probable number for tltose not 
reporting. 
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the State and federal prisons, where the sentences are usually 
longei', the turnover is less rapid but even there approximately 
50 per cent of the prison population changes in the course of a 
single year.® 

PSYCHOLOGY AND CRIME 

One of the curious inconsistencies of modern science is to be 
found in the scant attention accorded to the subject of crime and 
the criminal in most textbooks of psychology. Examination of 
half a dozen of the most recent general texts reveals either no 
mention whatever of the topic or a few brief paragraphs dealing 
almost exclusively with the intell^ence of the criminal. Surely 
this is strange negligence on the part of a profession purporting 
to be concerned with the study of human behavior. For the scien- 
tist does not use the word behavior in the limited sense in which 
the term is employed by the irate parent who threatens her small 
son with dire consequences if he fails to “behave himself.” Steal- 
ing is certainly as much an act of behavior as is tire pacldng of 
spools in a box (a common test of motor dexterity and speed) 
or the tendency to associate colors with particular sounds or 
abstract terms which is known as symesthesk. And crime is some- 
thing that intimately affects the lives of all of us. A large propor- 
tion of the money we pay for taxes goes directly into payment 
for the prevention and punishment of crime. The apprehension, 
trial, and conviction of criminals, the maintenance of jails and 
prisons is an expensive matter, yet this represents but a small 
proportion of the actual cost of crime. Not only is there the 
obvious matter of loss to the victim. Far more important iSpjIxe 
loss to society of the potential services of the criminals them- 
selves, to say nothing of the large force of men who are employed 
to look after tliem. According to Lunden, the average time 
actually served' in state and federal prisons by 59,876 prisoners 
who were released during the year 1938 was nineteen months, 
making a total of 94,803 man-years served by this group alone. 
Most of these men were physically and intellecmally capable of 
some kind of useful labor. When we think what almost 95,000 
men could accomplish in a year’s time if all were usefully em- 

® Lunden, op. cit., p. 224. 
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ployed, we begin to realize what a tremendous .loss is incurred 
by our failure to reclaim the criminals 

FACTORS ASSOCIATED WITH CRIMINAL BEHAVIOR 

Volumes have been written about the external conditions that 
are said to “breed crime.” There is no doubt whatever that far 
more than a chance proportion both of adult criminals and of 
juvenile delinquents come from those poverty-stricken and 
crowded areas of our large cities that we refer to collectively as 
“the slums.” Shaw,” in a monograph that has been much quoted, 
shows that when the addresses of all the boys passing through 
the juvenile courts of Chicago during a given period of time were 
plotted on a city map and the number from the various parts 
of the city was in each case reduced to a ratio of the total popula- 
tion of that area, the proportion of delinquents in certain sections 
was so vastly in excess of that in other sections that these regions 
might properly be designated “delinquency areas.” In one such 
area, according to Shaw, no less than 28 per cent of aU the male 
youths between the ages of seventeen and twenty-one years of 
age were arrested and arraigned before the Boys’ Court on charges 
of serious crime during the three-year period between 1924-1926. 
“Delinquency areas” are likely to be found near the railroad 
yards * and the manufacturing districts, in sections that are grad- 
ually being taken over by industry and where, consequently, such 
dwellii^s as remain are allowed to become run down and dilapi- 
dated, The many saloons, poolrooms and gambling-houses are 

..^.liArgs as this figure is, it is unquestionably far too small. In die first 
place it is based only upon die prisoners who were released. It therefore 
includes a disproporuonately large number of thope whose sentences were 
relatively short and for whom the turnover is most rapid. Presumably it 
would include none of those serving life terms or who were under sentence 
of death. It does not include any of die large addidonal group ^ county 
and city Jails or in reformatories. Neither does it include the group of 
unknown but certainly large size made up of criminals still at large who 
not only contribute nothing to society but actively prey upon it. 

* Cliftord R. Shaw, Delinquency Areas (Chicago, University of Chicago 
Press, 1929), pp. xitii -1-114. 

. a Aside from the fact tliat proximity to railroads makes for noise and dirt 
and similar undesirable residential features that cause such quarters to be se- 
lected only by those who are too poor to live elsewhere, the railroad yards 
are usually the haunts of tramps and “transients” who go about from place 
to place Jby stealing rides on freight cats. 
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gathering places for undesirable characters of all kinds. In Chi- 
cago, Shaw was able to show that delinquency tended to center 
in the region of the “Loop” and decreased steadily toward the 
suburbs. Similar studies conducted in a number of other cities 
have confirmed Shaw’s findings. Tliese studies have also shown 
that many other municipal features are associated with the fre- 
quency of delinquency. It is most common in areas where there 
is the greatest concentration of families in receipt of public relief ' 
or who are known to social service agencies of various kinds. It is 
less common in parts of the city where there arc public play- 
grounds than in those areas where there are none. The “geography 
of crime” is more than a catch phrase. It has become a field of 
serious investigation. 

What of the criminal himself? Is he, as many suppose, an 
ignorant, stupid creature, incapable of appreciating the conse- 
quences of his acts? Are there physical characteristics that distin- 
guish him from the rest of mankind? Wliat of the low forehead, 
the “bestial countenance,” the “ape-like” body on which the 
writers of sensational fiction love to dwell? Is there really such 
a thing as a recognizable “a-iminal type”? 

ARE CRIMINALS “bORN” OR “mADe”? 

Since the days of Lombroso ’ criminologists have searched for 
external signs by which the “alminal type” might be identified. 
As the result of many years’ study of the physical characteristics 
of criminals, Lombroso came to the conclusion that in contrast 
to the person whose illegal acts are unpremeditated and SMMit 
chiefly from circumstances over which he has no control, the true 
criminal is characterized by an exceptionally large number of 
physical anomalies to which Lombroso gave the name of “stig- 
mata.” These include such things as a peculiarly shaped skull— 
Lombroso noted a number of different types— an undeveloped 
or deformed nose, various types of dental anomalies, bodily char- 
acteristics resembling those of the opposite sex, unusual distribu- 

7 Lombroso was an Italian antluopologist and criminologist whose most 
important work was done at about the turn of the last century. A number 
of his boolts and articles are available in English translation. See especially 
his Crimmd Mm (New York, G. P. Putnam’s Sons, 1911), pp. 322, 
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tions of body hair, and so on. According to Lombroso, not only 
could the criminal be identified by means of physical signs but 
even the type of crime he was most likely to commit might be 
predicted on this basis. Lotnbroso’s theory was so startling that it 
captured the imagination of many persons and started a number 
of investigations designed to test it.® Although these studies have 
consistently yielded negative results, the theory is so attractive 
that it dies hard. It would of course be a fine thing if we could 
select our potential criminals just by looking at them and pop 
them into institutions at so early an age that they would never 
disturb the public. Unfortunately it is not as easy as all that. To 
date, no sound evidence has appeared to justify the belief that any 
person is predestined to a life of crime. It is quite possible that 
there are persons who, by reason of inborn, personality charac- 
teristics such as a tendency to act more quickly and impulsively 
than ^he average person or because they possess less than the 
usual ability to foresee consequences are somewhat more likely 
than the average to drift into crime. But even this cautious hypo- 
thesis is not proved beyond question, and were it true, it would 

8 One of the most extensive and carefully controlled of these was carried 
out in England by Charles Goring— The English Convict (London, H. M. 
Stationery Office, 1913)— who, as a result of studying the physical charac- 
teristics of three hundred criminals, came to the conclusion that “no evi- 
dence lias emerged confirming the existence of a physical type such as 
Lombroso and his disciples have described.” 

However, it should be noted that E. A. Hooton, a weE-known American 
anthropologist, as a result of investigations of well over a hundred different 
measurements of very large numbers of Anterican convicts has arrived at 
conclusions very similar to those of Lombroso. He finds that criminals, gen- 
■»ir”y speaking, are inferior to the general populace of corresponding race 
and age and that there are reliably determined physical differences between 
persons convicted of various types of crime. Some of Hooton’s findings, 
however, are open to more than one interpretation, even if we grant the 
accuracy of his data. For example he notes that a larger proportion of 
crimes of violence are committed by red-headed people than would be 
expected from the proportion of the latter in the ^neral population. But 
this is as likely to be a cultural as a biological phenomenon, for if children 
with red hair are brought up to accept the popular tradition that people 
of their coloring have ungovernably hot tempers, or if other children 
make a point of teasing them until they fly into a rage, it is surely not un- 
reasonable to suppose that many of them would make less than the usual 
effort at gaining self-control. (See E. A. Hooton, Cripte and the Man, 
Cambridge, Harvard University Press, 1939). For further comments on 
the sources of error in studies of this kind see Donald G. Paterson, Phy- 
sique and Intellect (New York, D. Appleton-Century Co., 1930). 
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by no means justify the theory of a “criminal type.” Criminals 
are not “born,” nor, strictly speaking, are they “made.” Criminal 
behavior is learned by the individual. Its learning is subject to the 
same rules as learning in general. As is true with other fields of 
learning, there are conditions tlrat facilitate it and others that 
interfere with its acquisition. 

Among the personal characteristics that may predispose toward 
a life of crime, an inferior physique may unquestionably be iben- 
tioned. The person with poor physical endowment often feels the 
need to compensate for his defects in one way or another. Many 
do so directly and effectively. They admit frankly to themselves 
and others that there are certain fields of human endeavor from 
.which they are barred by reason of their constitutional handicaps. 
They therefore seek some occupation where their talents can have 
full scope and that makes little or no demand upon those areas 
in which they are deficient. Others, through blundering or un- 
wise guidance, fail to make a successful adjustment of this kind, 
and in the absence of true compensatory behavior they resort to 
one or another of the mechanisms known as “overcompensation” 
but for which “pseudocompensation” would probably be a better 
name. The boy who recognizes that he is physically inferior to 
others may find balm for his wounded self-esteem through play- 
ing malicious tricks on other children, bullying those weaker than 
himself, or excessive boasting. Or he may attempt to buy the 
friendship of boys with whom he is unable to compete physically 
by providing them with all sorts of little treats. If he lacks the 
money to procure these honestly, he may resort to stealing. The 
child who steals in order to buy friendship is a familiar figure 
in every child guidance clinic. But the lad who begins by stealing 
for his friends soon extends his activities to stealing for himself, 
and so the pattern grows. 

Inferior intelligence is another factor that is often invoked as 
a major determinant of crime and delinquency. Just as with in- 
ferior physique, there can be no doubt that intellectual retardation 
is a handicap that makes truly successful adjustment more difiScnlc 
th a n it would otherwise be. There is the further fact that persons 
of limited intellect are for that very reason less able to look far 
afield and understand all the likely ramifications of tiieir own 
acts. They have less insight into the rules by which society is 
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governed and so are rather more at the metcy of chance circum- 
stances than is the person who, because of his more highly de- 
veloped judgment, is able to exert more control over the persons 
and events by which he is surrounded. Because of his shorter range 
of intellectual vision, he is somewhat more likely to adopt quick 
and easy ways of attaining satisfaction, and these are frequendy 
not ways of which society approves. Although there are many 
persons of limited intellect who are as law-abiding as you or I, 
it is apparently true, as many investigations have shown, that the 
delinquent and criminal groups include a greater proportion of 
mentally backward and uneducated persons than does the general 
population.” Because ignorance and stupidity are factors that 
block off a number of the goals to which more favorably en- 
dowed persons may aspire, it is perhaps not surprising that in 
their efforts to find the satisfaction that comes with success, many 
of those who, by lack of ability, are baffled in their efforts to 
accomplish the thing tliey set out to do may turn to some sub- 


0 In The Prisoner’s Antecedents, U. S. Bureau of the Census (Washington, 
D. C., Government Printing Office, 1929), pp. 77, data are presented on the 
education of a sample of 19,080 persons convicted of serious crimes who 
were inmates of state and federal penal institutions during the first six 
months of 1923. This sample represents ii per cent of the total prison popu- 
lation of corresponding date and is believed to be approximately representa- 
tive. About. 1 1 per cent of the group were illiterate, which, on the basis of 
information obtained from the U. S. Commissioner of Education, is esti- 
mated to be about twice as high as in the general population of correspond- 
ing age at that time. Conversely, the proportion who had attended high 
school or college was only about half as great as in the general population. 

Studies of juvenile delinquents almost without exception have indicated 
that some degree of both educational and intellectual retardation is the 
rule^Nererthdess, it is a rule with many exceptions. Every juvenile re- 
formatory and every prison can count many persons of normal and even 
of very superior inteiligmee among its. inmates. R. Pinmet— Intelligence 
Testing, Second Edition (New York, Henry Holt and Co., 1931), pp. xii -f- 
335— in his chapter on the delinquent gives an excellent summary of the most 
important findings on this head and also points out a number of sources 
of error in some of the published studies. A more recent report by Sheldon 
Glueclc and Eleanor ■ Glneck, One Thousand Juvenile Delinquents, Their 
Treatment by Court and Clinic (Cambridge, Harvard University Press, 
1934), pp. xxix + 341, compares the distribution of intelligence quotients 
of 979 delinquents with that of over 3,000 Massachusetts school children of 
similar age. Of the school children, 79 per cent were classed as normal or 
bright, with IQ’s of 91 or higher; of the delinquents, only 41.6 per cent 
were in this class. Of the school children, 7.1 per cent were classed as of 
border-line or defective intelligence (IQ not over 80), while 30.2 per cent 
of the delinquents were so classified. - - 
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stitute activity of a socially undesirable land. While it is probably 
true that apprehended delinquents include a greater than chance 
proportion of the mentally backward, since the bright are more 
likely to escape detection, it is unlikely that this factor alone can 
account for all the differences found. 

I 

The proportion of mentally diseased persons among the crim- 
inal group is not known. It is presumably higher than it is among 
the general population, a fact that you will not find hard to 
understand if you will review what was said about mental illness 
in Chapter XXV. But the statement sometimes made by senti- 
mentalists of the modern school that all delinquents and criminals 
are “mentally sick” is neither accurate nor helpful. The person- 
ality of the criminal has been stunted in its development, particu- 
larly on the side of his attitude toward himself in relation to 
society. His sense of values has become distorted through having 
selected the wrong goals. He needs reeducation and guidance into 
fields where he can attain success by socially acceptable means. 

Some criminals, however, are unquestionably the victims of 
genuine mental disease. Many states have recognized this and have 
provided special institutions for the detention and care of the 
criminal insane. The number of inmates of such institutions is, 
however, a poor clue to the total proportion of mentally dis- 
eased among criminals, for there are many among the regular 
prison inmates who belong in this group. On the other hand, 
there are undoubtedly some inmates of these institutions who 
have used the plea of “temporary insanity” as a means of escap- 
ing more severe punishment and in hope that by later claiming 
a cure they might gain early release.^ Of tliose criminals..^ho 
are diagnosed as suffering from mental disease, a large proportion 
are of the paranoid type. This is quite understandable when we 
remember the kind of systematized delusions from which the para- 
noid suffers. Manic-depressives make up the greater part of the 
remainder, and the crimes are usually committed while the patient 
is in the manic phase. The depressed phase is more likely to be 
marked by suicide than by homicide. 

loPor a brief but thought-provoking discussion of the psychological 
aspect of criminal jurisprudence in cases of alleged mental incompetence, 
see pp. 74-79 of Law and the Lawyers by E. S. Robinson (New York, Mac- 
millan Co., 1935), pp. xii -h 348. 
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It seems probable tliat if we were able to get at the facts, we 
should find that the characteristics which most clearly distinguish 
those who commit crimes from those who do not are not pri- 
marily matters of ability or of actual mental derangement. They 
are the offender’s attitudes, his ways of thinking about himself 
and about the outside world. There is evidence, too, that the 
typical criminal (if there is such a person) tends to be impatient 
of all restraint, including self-restraint; that he is lilrely to. act on 
impulse and to be willing to sacrifice any number of birds-in-the- 
bush in his haste to grasp at the one nearest at hand. Tliis latter 
tendency may perhaps account for the extraordinarily high per- 
centage of divorced persons among those convicted of crime. 
Divorce is certainly not a crime in itself, and there are unques- 
tionably many cases in which divorce seems to be the best avail- 
able way of remedying marital mistakes/Yet when we find a 
selected group of persons for whom the divorce rate runs far 
ahead of that in the population as a whole, it is reasonable to sup- 
pose that these persons have either rushed into marriage with 
little regard to its suitability or that they have been unduly im- 
patient of the minpr difficulties of adjustment that come to prac- 
tically aE married couples sooner or later. Be that as it may, the 
VJS. Census Report shows that among the male convicts repre- 
sented in the special study previously mentioned, the chances that 
a man who had been divorced would be committed to a penal 
institution were more than six times as great as those for married 
men or widowers and about three times as great as those for 
angle men of corresponding age. Particularly among the men 
of fort y-five or older, the most striking figure is the /ow per- 
centage of those married and living with their wives. The chances 
of incarceration for this group are less than half as great as for 
the unmarried men and about one-eighth as great as for the 
divorced men of similar age. The report for women is very similar 
to that for men. From these figures we are probably justified in 
■ drawing the conclusion that successful adjustment within the 
family is highly related to successful adjustment in the com- 
munity. The person who is wiUing to delay the immediate gratifi- 
cation of his impulses until he can do so on a basis that promises 
to be lasting, and who does not expect life to be all beer and 
wTfce Pojower’f Antecedents. 
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skittles but is willing to put up witli a good many minor annoy- 
ances for the sake of a larger good, is likely to make both a better 
husband and a better citizen than the one who is not. 

THE RELATION OF JUVENILE DELINQUENCY TO 
ADULT CRIME 

Of the 19,080 prisoners studied by the Bureau of the Census,^* 
approximately 3.8 per cent were known to have served previous 
terms in some juvenile reformatory. This, probably, is fewer than 
the total number, since incomplete records of previous history 
would result in the omission of many cases. Glueck and Gluedi, 
in the study previously mentioned,^® startled their readers by the 
report that a follow-up of 923 boys^* five years after they had 
been brought before the Juvenile Couit of Boston revealed that 
88.2 per cent had been arrested for further offenses one or more 
times during the interval. Among the 776 who continued to be 
delinquent, considerably over half had records of more than one 
arrest during the five years; 33.4 per cent had four or more arrests 
to their discredit. However, tliese boys were still young at the 
time of the follow-up. A later study yielded a slightly more 
encouraging picture. Ten yeare after their original appearance 
before the Juvenile Court, 877 of the cases were investigated again, 
and five years later, 846 were looked up once more. At the 
time of the ten-year follow-up, the average age of the youths 
was twenty-four years; at tlie time of the last follow-up it was 
twenty-nine years. 

At the time of the second follow-up, 33.9 per cent of those 
whose behavior could be checked had not been arrested during 
the five years immediately preceding. This is a distinct imprwe- 
ment over the 11.8 per cent who had kept out of trouble during 
the five years immediately following tiieir first appearance at 
Juvenile Court. In the next five years, the percentage not arrested 

Ibid. 

See footnote on p. 660. 

Out of the original group of 1,000, the later conduct of only 925 could 
be determined with assurance. 

Sheldon Glueck and Eleanor dneck, Jtwenile Delinquents Qrovm Up 
(New York, The Commonwealth Fund, 1940), pp. x + 330. 

i®The 154 cases not included in the final report were distributed as 
follows: dead, 60; in non-penal institutions, 2; whereabouts or conduct 
unknown, 92. 
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during that period had risen to 42.1. Although not all of those 
who kept out of trouble during the second period were equally 
successful during the third period, there was a distinct tendency 
toward a stabilization of behavior pattern as age progressed. Of 
525 youths arrested one or more times durir^ tlte second five- 
year period, 79.4 per cent were also arrested at least once during 
the next five-year period. Of the 285 who were not arrested dur- 
ing the second period, 86.3 per cent continued their good con- 
duct during the final period. 

It is impossible to summarize all the findings of this important 
study, but certain of the conclusions at which the authors arrive 
are worth quoting: 

Wc have ascertained that it is not so much arrival at any particular 
age-span ... as the achievement of a degree of maturity, that maltes 
for social adaptation on the part of former delinquents. Maturity is 
a complex concept. It embraces the development of a certain stage 
of physical, mental, and emotional capacity and stability, and a certain 
degree of integration of the personality. . . . Normally when he [the 
average person] reaches chronologic adulthood the development and 
integration of his physical and mental powers make it easier for him 
to achieve a capacity for self-control, foresight, planfulness; to post- 
pone immediate desires for later ones; to profit by experience; to 
develop perseverance, self-respect, regard for the opinion of his law 
abiding fellows, and other sunilar attributes. These enable him to 
adapt successfully to the demands of society and to avoid drifting 
into, or persisting in, crime. However, individuals differ in their innate 
organization and in their early conditioning, so that development and 
integration of powers sufficient to be designated “maturity” are not 
always achieved at the expected age-span. . . . 

The years from about twenty-five to thirty-five seem to be the 
most citicial in the lives of offenders, since during this age-zone there 
appears to occur the peak of a sifting-out process which differentiates 
those who mature normally from those who are inclined never to 
reach a stage of maturity sufficient to enable them to abandon crimi- 
nalism, and who will either die as criminals or end their days in alms- ‘ 
houses or on the streets With the passage of the years, a differen- 

tiation seems to occur between the offenders whose delinquency and 
criminality is due more to adverse environmental and educational 
influences than to any deep-seated organismal weaknesses, and those 
whose inability to conform to the demands of a complex society is 
more nearly related to innate (and, partly, early-conditioned) abnor- 

« Sheldon Glueck and Eleanor Glueck, op. cit., p. z&jS. Quoted by per- 
mission of The Commonwealth Fund. 
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"I 

malities of the kind that set limie to the achievement of a socially 
adequate degree of maturity. The former, sooner or later, acquire 
the requisite degree of integration of intelligence, impulse and be- 
havior. The latter never achieve a degree of maturity requisite to 
lawful social adaptation. . . - They continue to be criminalistic until 
physically and mentally “burned out.” Misbehavior due* to ww-integra- 
tion gives way to misbehavior due to dirintegration, until the organism 
finally runs down and stops. 

THE HOME BACKGROUND OF THE DELINQUENT 

Without attempting to enumerate the long list of factors that 
have been found to be associated with juvenile delinquency, we 
may note by way of summary that a vast majority of our young 
law-breakers come from homes that afford less than usual oppor- 
tunity to learn the ways of happy and honest living, where mari- 
tal discord is rife and often leads to divorce or separation while 
the cliild is still too young to forego the advantages of an un- 
divided home without serious hazard to his personality develop- 
ment. The following table from the origind study by Glueck 
and Glueck, based on 966 cases for whom, the data were obtain- 
able is an example: 

TABLE IX 

Broken or Poorly Supervised Homes 
Among Juvenile Delinquents * 


' Statm 



Death of one or both , parents 

Desertion, separation or divorce of parents 

258 

182 

H 

19s 

3 J 

134 

36 

28 

76 

26.7 

t8.8 

2 - 5 
20.2 

3 - 4 
13.9 

3-7 

2.9 

7-9 

Prolonged absence of one or both parents because of illness 

CrimiTiality of one nr both parents ■. 

Incompatibility’ of parents" (marked)....*,, 


Child Welfare agencies had to intervene because of bad 

Mother working out and no substitute in the home 



Note: No case is tabulated more than once, although for many, more than 
one of the above conditions was present. Tabulation was in order of the 
factors given above. Thus, if a child had lost. a parent, the remaining parent 
might be ill or criminal or exercise very poor discipline, but no further tab- 
ulation of these facts was made. Thus die table gives only an incomplete 
picture of the extent to which these factors were actually present in the 
homes of these children. 

* Reproduced from p. 75 of One Tliausaiul Juvenile Delinquents by Glueck and Glueck 
by courtesy of the Harvard University PresSi 
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MULTIPLE CAUSATION 

Many other investigators have reported somewhat similar fig- 
ures. T^e reports vary somewhat from one study to another but 
it is likely that a part of the variances are due to differences in 
the manner of collecting the data and in the personal standards of 
the worker in respect to such matters as poor discipline, incom- 
patibility of parents and so on. But it should also be noted that 
similar conditions exist in many homes where the children do not 
become delinquent. This is a fact that calls for further considera- 
tion. 

Cyril Burt in a study of delinquent children in England put 
forth a theory known as the theory of multiple causation which 
may be stated briefly as follows: People differ from each other 
in respect to the personal factors that enable them to withstand 
adverse conditions. Liltewise, the surroundings under which they 
grow up differ in respect to the number and type of adverse 
characteristics which they present. Delinquency, according to 
Burt, varies directly in accordance with the number of adverse 
traits possessed by the individual plus the number of adverse 
conditions by which he is surrounded. A lad who has many unde- 
sirable characteristics in his personal make-up (let us say a low 
intelligence, plus a quick and ungoverned .temper, plus poor 
health) may break under conditions that a better endowed boy 
could withstand. Of two boys with equally weak personal traits, 
one who is reared in a good environment may remain law-abiding, 
while the other who is subjected to many adverse external con- 
ditions-may become delinquent. Putting all the undesirable con- 
ditions together, Burt found that the average delinquent among 
his cases was the victim of about nine or ten subversive factors, 
some of which were personal and others environmental while 

Cyril Bute, The Young Delinquent (New York, D. Appleton-Centuty 
Co., 1925), pp. jtviii + 619. 

^®This disdncdon is of course both arbitrary and superficial. Develop- 
nient, as we have repeatedly pointed out, progresses tlrrough interacdon be- 
tween the child and the external world. The distinction rests wholly with 
the observer who takes note of certain condidoru lying outside the child 
but presumably inducing responses in him, and who also notes certain 
behaviors of the child himself. That the latter are at least in part the result 
of the former is undeniable. 
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the average non-delinquent of similar age counted only around 
three. 

Suit’s method of handling his results by simply counting up 
the number of subversive factore is of course extremely crude. 
A modem statistician -would employ more precise methods which 
would enable him to arrive at some method of estimating the 
relative importance of the various conditions Brndied.®" Burt, it 
is true, made some attempt to do this, but the method which he 
employed is not well suited to the solution of a problem of this 
kind. His findings on this point cannot, therefore, be accepted 
■without further verification. 

Using a somewhat more elaborate procedure than that em- 
ployed by Burt, Glueck and Glueck found that recidivism, 
that is, the repetition of delinquent acts after a first arrest, is also 
directly related to the number and kind of adverse factors in the 
child and in his environment. A child is far more likely to con- 
tinue a delinquent career if the conditions under which he is 
forced to live are unfavorable than if they are favorable, and the 
more unfavorable conditions there are, the greater is the prospect 
of recidivism. In tlieir latest study,®* they also stress the fact that 
prediction of later adjustment must be related to future treatment. 
Factors that are favorable for good conduct within an institution 
are not entirely the same as those which favor independent adjust- 
ment in the outside world, nor are they identical with those most 
closely associated with good conduct while on parole or proba- 
tion. Generally speaking, the greater the amount of personal free- 
dom, the greater is the weight assigned to the “personal” factors. 
When the subject is to be kept under closer supervi.yon,_^ the 
external factors in his background arc of more consequence. 

THE PREVENTION OF CRIME 

In the two preceding chapters, we saw how the normal course 
of development may be interrupted, arrested, or turned back on 
itself with disastrous consequences to the individual and to society. 

These methods, such for example as the analysis of variance and co- 
variance, are too complicated to be described here. 

21 Juvenile Delinquents Grovm Up. 

^^Ibid. 
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In the case of the feeble-minded person wc have arrest or retarda- 
tion of development that centers around the realm of abstract 
thinking. In the mentally diseased person we have arrested or 
retarded growth of the personality that takes the form of a 
fearful clinging on the part of the affected person to the ways 
of childhood. The feeble-minded person cannot grow up; the 
mentally diseased person idll not, or perhaps we had better say, 
dares not grow up or remain grown up. 

Like them, the criminal shows imperfect personality develop- 
ment, but in his case we have an unbalanced type of growth, with 
overdevelopment of the egocentric side of his personality and a 
deficient sense of his responsibilities to society. He is not happy, 
because real happiness must be shared and this he has failed to 
learn. So he continues to struggle vainly for satisfactions and 
pleasures that always elude his grasp. 

It has become a truism to say that ^epme is less the fault of the 
criminal than of society. This is unquestionably true, but it is also 
likely to be a convenient phrase by which personal responsibility 
is passed on to the convenient level of a depersonalized abstrac- 
tion. The delinquent and the criminal behave as they do because 
they have not learned to find satisfaction in more acceptable and 
effective ways. The road to the prevention and cure of crime 
is the way of education, education in the broad sense, which is 
not merely the acquisition of formal subject-matter. We need con- 
stantly to remind ourselves that the literal meaning of education 
is “drawing out,” not, as so many seem to think, just “putting in^’ 

,^he child reared in a “delinquency area” gains his education 
from his surroundings. Cut off from many of the usual oppor- 
tunities for healthful play by lack of playground space, he turns 
to the,streets where opportunities for mischief far outnumber 
the chances for healthy sport.*® Defrauded as he often is of nor- 
mal family affection, his emotional life is stunted and perverted. 
With no one to fend for him he must look out for himself as best 
he can and by whatever means are at hand. But this early emo- 
tional isolation is dangerous. It leads to a perverted sense of 

D. Harris (unpublished Ph.D. thesis, University of Minnesota) has 
shown that delinquent boys spend a far greater proportion of their playtime 
in such activities as breaking windows for fun, ‘mooldng rides,” fighting, 
and the like, than do boys who have never been arrested. 
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values. It checks the course of social development at the level of 
the infantile “I,” which never expands into a fully developed 
“we.” And so we get the delinquent child who, as we have seen, 
has more than a 50 per cent chance of growing into a criminal 
adult. • 

The answer, we have said, is through education. But this educa- 
tion must extend far beyond the offender himself. It must include 
the public. And public education, if it is to be real, cannot stop 
with giving information about crime and the criminal. It must 
fire the imagination and arouse active attempts to correct those 
external conditions that make for crime. The abolishment of slum 
areas and the provision of properly supervised playgrounds will 
do much to change “delinquency areas” into regions where chil- 
dren grow and develop normally. 

Child behavior and misbehavior have their roots in the home. 
It has been repeatedly shown that marital disharmony, family 
bickering, and lack of normal parental affection are likely to leave 
pennanent scars upon the developing personality of the child. 
Thus the prevention of delinquency and crime must start long 
before his parents become parents. It must begin with the present 
generation of young people, with the young man or woman in 
search of a mate. If all such choices were made wisely and well, 
the problem of delinquency and crime in future, generations would 
be well advanced toward its solution. 


THE LIFE STORY OF A YOUNG DELINQUENT 

Clifford R. Shaw, The Jack-Roller: A Delinquent Boy’s 
Own Story (Chicago, University of Chicago Press, 1930)? 
pp. xvi + 205. 

This is the real story of a “bad boy.” Stanley, the hero, was a 
resident of one of Chicago’s delinquency areas and had the added 
handicaps of a broken home, a brutal stepmother and a drunken 
father. From this home he repeatedly ran away and was as often 
returned by the well-meant but incredibly stupid action of legal 
authority. His life between the ages of six and eighteen years is a 
tale of which the locale varies from vagrancy to correctional institu- 
tions, and the action, beginning with childish delinquencies, passes 
on to major offenses and perversions at an ever-increasing pace. 

The story told by the boy himself is given verbatim. Undoubtedly 
it is colored to some extent by the attitudes and the retrospective 
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bitterness of the chronicler, but just here lies much of its interest for 
the student of human behavior. Although the prefatory chapters, in 
which the olEcial record of the boy’s delinquencies is accompanied 
by brief comments on the home situation by persons officidly in 
charge of the case, show that many of the bald facts reported are 
unquestionably true, the critical reader will nevertheless find many 
instances of such defense mechanisms as rationalization, attempts to 
protect himself by throwing the blame on others or on circumstances, 
and the like. Thus the study is of particular interest in showing how 
circumstances beget attitudes and attitudes give rise to behavior. 

For students who have had little direct contact with the life of the 
“submerged tenth,” reading this book will be an enlightening ex- 
perience that should provide a broader understanding of the factors 
that make for crime and delinquency, as well as a more intelligent 
sympathy for the offender. And this is what is needed to replace 
the all-too-common attitudes of the layman, which are likely to veer 
from mawkish pity to a vindictive demand for punishment. Neither 
of these is likely to help the offender or protect society. 

The final chapter of the book tells how Stanley was eventually 
helped to a more satisfactory way of life, in which, at the time of 
writing, he had continued for more than five years. One could wish 
for more detail here, but it is po^ible to read between the lines to 
some extent and infer a good deal that is not told directiy. Perhaps 
the student will find it interesting to do a little speculating himself 
as to which of the factors briefly mentioned played the major part 
in effecting the boy’s reform. 



PART V 


The Mental Hygiene of Development 




Chapter XXVIII 


BRINGING UP CHILDREN 

At what age should training for parenthood begin? 

Along what lines should the training of young people 
for parenthood progress? 

Apart from the physical requirements of food, cloth- 
ing, and shelter, what are the most basic reqtdre- 
ments for healthy development? 

WHY THE COLLEGE STUDENT IS INTERESTED 
IN CHILD TRAINING 

Parenthood is a normal part of human life. And being a parent 
is not, as some people appear to think, a state experienced only 
by women and therefore of no concern to men. It is a joint enter- 
prise and a joint responsibility. Properly realized, it is a shared 
delight that becomes richer with the passing of the years. Un- 
wisely handled, it may hold the seeds of the bitterest disappoint- 
ments that human beings can experience. 

Even before young men and women become parents they not 
infrequently stand in loco parentis for short periods of ^ime or 
are able to exert an influence upon the management and training 
of children for whom they are not primarily responsible. The 
occasional care of younger brothers and sisters and participation 
in family councils about their training, or a summer spent as 
counselor in a children’s camp provide valuable opportunities for 
practicing the skills that will be needed later on. But just as with 
any act of learning, the value of such experience wll vary with 
the individual. If you regard it as just a job to be got through 
with as easily as possible, you will not learn much. If you look 
upon it as an educational opportunity from which both you and 
the child can profit, the case Will be very different. Incidental 
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learning, as was pointed out before, cannot be depended on to 
yield results that are worth having. A purpose is necessary. You 
should know what ends you want to accomplish for the cliild. 
You should have a plan of procedure and be willing to examine 
the results v/ith an open mind. If the plan doesn’t work, don’t 
blame the child. Try to find the reason for its failure. 

It would be foolish to attempt to lay down here a scries of 
rules for the rearing of children. Foolish, because children differ 
so greatly that no one set of rules will hold for all. Foolish, too, 
because for most of the readers of this book the need for specific 
instructions on practical matters of everyday care and training 
has not yet appeared. Those things can wait until die baby is 
nearer at hand. But the intelligent college student will do some 
thinking about parenthood long before he becomes a parent. He 
will think of it when choosing a mate and in planning a home. 
Most young people of the present day discuss questions relating to 
children before marriage, and this is as it should be. The purpose 
of this chapter is not to lay down set rules of parental conduct 
or of child management but to point out some of the things that 
young people who look forward to marrying at some time may 
well keep in mind. 

TRAINIJTG FOR THE JOB 

The youth who plans to become a civil engineer or the girl who 
looks forward to nursing takes it for granted that preliminary 
training is necessary. Their preparation will ordinarily follow at 
least thjee lines. There is the gaining of factual knowledge and the 
integration of this knowledge into rules, principles, and ideas 
relating to the specialized field. There is laboratory work in 
which practice is gained in some of the concrete features of the 
work to be done. And finally there is the student’s own thinldng 
about the work and his planning for it. He visualizes himself as 
already on the job, thinks how he would handle this task or that, 
how he would respond to emergencies, what new procedures he 
would institute. He talks with established members of his chosen 
profession when opportunity arises, listens to their ideas with 
active interest, decides whether these ideas seem good or poor. 
With other students at “bull sessions” he engages in hot arguments 
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about questions of theory, technique, and specific problems relat- 
ing to his field. 

From the standpoint of social progress, no other occupation in 
which people can engage is so important as parenthood. Had all 
parents of the generation just past done their jobs thoroughly 
and well, we should not now be engaged in a world war that 
threatens the very foundations of civilization. Men would not be 
tortured in concentration camps; children would not go hungry 
in a world that can produce an ample supply for all. The Jew 
and the Negro would no longer be the victims of stereotyped 
attitudes but would be judged according to their own individual 
merits. Labor and capital would work together and no longer at 
cross purposes, the gangster cease to exist, and government be 
cleanly administered. Utopian? Yes, but a Utopia that could be 
brought much nearer realization in the next generation if con- 
certed effort were made now.Jf preparation for parenthood were 
taken as seriously as preparation for earning one’s living, if young 
people who expect to become parents would endeavor to fit them- 
selves for the job by the same methods that have been found , 
useful in preparing for their profession, much could be accom- 
plished. It is true that not everything could actually be effected 
in the course of a single generation, and this for two reasons. 
First we have not enough information. We do not always know 
what is best to be done cither generally or in the specific instance. 
Secondly, we are not starting far enough back. Training for 
parenthood begins with the birth of the parent. By the time the 
boy or girl, reaches an age at which formal parental or preparental 
education begins, attitudes, habits, ways of thinking, and yays of 
doing that will play a highly important part in the life of the 
children that are to come have already been well established^But 
this is no excuse for not malting a start with the present genera- 
tion of youth. 

So the best advice that can be given to the young man or 
woman who is looking forward to parenthood and wants to pre- 
pare himself for it is this: Prepare for parenthood as you would 
prepare for any other kind of job. Get information about children 
and their development. Get all the advance practice in child 
management that you can and supplement this with directed ob- 
servation. This is your laboratory training. Thinlc over what you 
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see, talk it over with otliers, just as you do with your plans for 
earning a living. And because lliis job differs from all others in 
the extent to which the results mirror the character of the de- 
signer, the potential parent may well ask himself, Am I a suitable 
model for my child to follow, or would it be well to effect some 
changes in my own personality and habits before he appears upon 
the scene? 

THE child’s basic NEEDS 

The first and most basic requirement of every child is a feeling 
of security. This feeling has its roots in the personal relations of 
the people around him. The love of the parents for himself and 
for each other should be to him as immutable facts as the rising 
of the sun or the character of the elements. He must not be taught 
that this feeling has to be earned or that it can be altered by 
changing conditions. Under no circumstances should he be told 
that “Mother won’t love vo u if you do that.” Never should he 
have reason to question tne nature of the tie that unites his parents. 
Family love, harmonious family relationships, provide the founda- 
tion on which the child’s personality is erected. If tliese stand 
firm, the first essential is fulfilled. 

The second need of the child is opportunity for unhampered: 
development. This is not to say that he must not know restraint, 
that he be allowed to run wild without design or guidance. It 
means that restriction upon his acts shall not be imposed erratically 
or without reason, that he be allowed to make his own mistakes 
as far as this is at all consistent with reasonable attention to his 
health jnd safety— and these limits are much broader than many 
nervous parents think. It means that he shall be allowed to learn 
fo r himself, not expect e d to satisfy himself with the tales of 
other’s experiences, even though they may be those of his own 
parentsTHe must be allowed to experiment widely in order that 
he may choose wisely. It means that he shall not be hampered by 
a false idea of his ovra place in the social world through thought- 
less exploitation, by being constantly encoui-aged to “show off” 
or by unwise indidgence. It means the encouragement of initia- 
tive and independence, learning to do for himself and fend for 
himself. It means freedom from the hampering effects of fear by 
learning to meet situations that he is capable of overcoming, to 
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avoid issues not worth a struggle, and to admit 'defeat honestly 
and courageously. 

The third need is a feeling of success. The little child explores 
the world about him and tries out his abilities with a degree of 
zest and enthusiasm that later on is all too often lost when his 
self-confidence has been dampened by repeated failure and dis- 
couragement. Nothing can compensate for a loss of belief in one’s 
own capacities. Every child faces the world with confidence at 
the start; the parent must see to it that that attitude is retained. 

As the child grows older his primary attachments must shift to 
the members of his own generation. This shift is often hard for 
parents' to accept. They feel that they must bind him closer to 
themselves. Whatever happens in these cases is unfortunate. If 
the parents succeed, the normal course of the child’s emotional 
development may be stunted and deformed. He may fail to make 
the proper adjustments to his own group, marriage may be de- 
layed or prevented, or, if it takes place, the parental relationship 
may still take precedence over the marital relationship, with un- 
happiness and misunderstanding as the result. When the parental 
efforts to hold the child fail, the consequences may be almost as 
unfortunate. Tlte child resents their attitude; the parents feel 
that he is ungrateful; and the end is bitterness and disappointment^ 
Wise indeed is the advice said to have been given by the oracle 
consulted by an anxious mother who wanted to loiow by what 
means she could retain her child’s love. The answer was, “If you 
would hold him, you must let him go.” 

“ Happiness first, all else follows.” This is the slogan of one of 
our leading institutions f or feeble-minded children; it mjy well 
be adopted as the first rule of every family/ Happiness is the , 
birthri ght of every child. A s long as the child is happy he is not v 
li kel-y to go wrong. If unhappy, he will not make much progress 
that is wonh while. 
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A PRACTICAL GUIDE FOR THE REARING 
OF CHILDREN 

Marion F. Faegre and John E. Anderson, Child Care md 
Traijimg, Sixth Edition, Revised (Minneapolis, University 
of Mnnesota Press, 1943), pp. vi + 314. 

This is a book for parents tltat you can recommend to your friends 
who have children and that many of you, even now, will be inter- 
ested in reading. It provides a good deal of practical information on 
child development and presents in simple, non-technical language, 
advice on the care and trainii^ of children that is concrete enough 
to be practical without being dogmatic. It recognizes the fact that 
children differ and emphasizes the necessity of studying the individual 
child and adapting methods to suit his personality rather than adhering 
blindly to rules that are unlikely to fit all cases. It discusses the aims 
that parents should try to achieve and describes practical methods 
of dealing with everyday problems of child behavior. It includes 
information about the common ailments of children and suggestions 
for the care of children during illness. Regardless of whether or not 
you are interested in reading the book at this time, you will find it 
desirable to keep it in mind as something that you may find worth 
looking up in the future. 



Chapter XXIX 


INCREASING HAPPINESS AND EFFICIENCY 
IN THE ADULT 

What two major criteria may be employed in judging 
personality development? 

Why is happiness important? What can be done t o 
advance one’s chances for -bersonal hairOines s? 

W h at are soma of the best, wavs for ncdnins iJoini- 
‘lartiy} 

What things are chiefly involved in genuine service 
10 others? 

What are some of the most common errors of would- 
be social reformers? 

In what ways does the leader of a democracy differ 
from the dictator of a totalitarian state? 

'-Characteristics of the mature personality 

Webster defines maturation as “the process of bringing or of 
coming -to full development.” If we think of “full devej^opment” 
as the utmost that is ideally possible, we must admit at the start 
that few achieve it. Nevertheless we can state, at least in general 
terms, by what criteria we shall judge tlie level of personality 
development that has been attained by any individual. Complete 
maturity of pe^'sonality has been reached when the individual is 
able to combine the maximal degree of personal happiness with 
the utmost service to humanity that for him is possible. 

This definition at once rules out a number of human types that 
are sometimes admired. It rules out the martyr-like person who 
sacrifices his own development for the assumed good of some one 
else. It rule.s out those whose success in the business or profes- 
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sional world has been won at the cost of trampling ruthlessly over 
their subordinates or rivals. It rules out those who are hampered 
by timidity or by laziness and those who substitute the unreal 
and ephemeral delights of narcotics for the true satisfaction that 
comes from honest work and healthy play. But it leaves place for 
persons of only moderate ability who make the most of tlreir 
talents and find joy in doing so. 

Some of you may perhaps wonder why so much emphasis has 
been placed on personal happiness as a criterion of healthy matur- 
ity. It is difiicult for many to escape the Puritan idea that joy, 
if not indeed to be looked upon with suspicion, is at least a thing 
of little consequence in comparison with the stem demands of 
duty. No idea could be more mistaken. Duty is important, surely, 
but just as surely there is something wrong with the individual 
who sees in it nothing but drudgery. Such a person is still in the 
childish stage where some idea of external compulsion rather than 
a true appreciation of the goal for which he is working is holding 
him in line. Perhaps he fears the ridicule and scorn of other people. 
Perhaps he is afraid of losing his job. Or perhaps it is sheer inertia 
that causes him to keep on plugging away joylessly, without 
enough imagination to see a way out. But none of these sources 
of motivation are likely to cause him to attack a piece of work 
with the vigor and enthusiasm that come as a matter of course 
when the task is enjoyed. When desire and pleasure are lacking, 
efiiciency is almost certain to be impaired. Not only is one’s own 
effectiveness lowered but the effect of such a joyless attitude 
upon one’s associates is as dispiriting as it is unpleasant, and so 
the circjpi widens. 

The closeness of the tie between joy and accomplishment nor- 
mally increases with advancing age. For the little child who is, 
as yet, relatively ignorant of the world and its demands, most 
pleasure is egocentric. But the older person finds that joy cannot 
reach its ultimate height unless it is shared, and few pleasures are 
so keen as that which comes from the awareiiess of an important 
task well done. 

Failure to achieve a completely mature personality may then 
arise either from a lack of successful adjustment on the personal 
side which has to do with one’s own happiness, or on the social 
side which is concerned with one’s attitude toward the rest of the 
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world. But no matter in which aspect the trouble may originate, 
the other will inevitably be affected, for the two are as intimately 
xelated as are tlie concave and the convex sides of a bow. 

THE PERSONAL GOAL 

Finding Owe’r Niche in Life. A large share of the adult life of 
most people is spent at work. We have seen that people differ 
greatly in the kind of thing they are best fitted by temperament 
and ability to do well. A good many people are unhappy because 
they have drifted into the wrong kind of job. The earlier in life 
a young man or woman is able to make the right vocational 
choice, the better will be his chances for future happiness and 
success. 

It is highly unfortunate that the American tradition has tended 
to glorify tlie advantages of the learned professions and the 
“white-collar” types of job to such an extent that the great major- 
ity of young people hesitate to aspire openly to anything eke. 
When questioned about their vocational plans, the number of 
high-school boys and girls who state that tliey expect to enter 
one or another of these fields is vastly in excess of the number of 
possible openings. A good deal of future disappointment could b? 
avoided if those who are unlikely to be able to carry out such 
ambitions could be induced to shift them aspirations to a more 
realittic level. 

Learning Social Skills. How many unpopular people there are 
in the world! How many wallflowers at every party! One of the 
major causes of unhappiness is the inability of many people to 
win friendship, to find a place for themselves in the social world 
which they long to enter but which seems ringed about by in- 
visible barriers that they are unable to penetrate, however hard 
they try. 

This lack of social skill not only means lessened happiness for 
the person himself but ako cuts him off from some of the most 
important avenues of service to others. Elsewhere we have indi- 
cated a number of principles that are useful in improving human 
relationships. Here we shall merely enumerate a few aids to social 
intercourse that any one who cares enough about the matter to 
make the necessary effort can master. 
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1 . Learn to play. T he person who can make a competent fourth 
at bridge, who can dance, swim, skate, play golf or tennis, who 
can build a campfire and cook a steak, drive a car or ride a horse 
will find himself in social demand on many occasions when an- 
other of equally pleasing personality but who lacks the special 
skill that is in demand at the moment will be left out. 

2. Keep in touch with current a ffairs and especially with Aase, 
topics tKaTare of particular int erest t o the people who m you 
would "like to have as ffiendsTISo not get 3 ie mistaken idea that 
there is something sycopiintlc or charlatan-like in acquiring in- 
formation along lines in which you have no strong personal inter- 
est, merely for its social value. One of the most charming women 
I know happens not to be particularly fond of reading but enjoys 
the companionship of a group of people who read a great deal. 
This woman subscribes to dne of the leading literary reviews 
which she reads regularly. Then when the conversation turns to 
books, instead of having to remain silent she can say, “No, I 
haven’t read that, but I did read a review by So-and-so who says 
that . . .,” and so on. Needless to say, this woman never misrepre- 
sents the facts. She does not pretend to have read the book, but 
her account of the review often serves the social purpose for 
yhich it was designed better than would her less expert account 
of her. own direct impressions. 

3. Be^ a good listener. People who are socially not quite at 
their ease often try to cover up their embarrassment by talking 
too much. Remember that the best host is not always the one who 
openly dominates the conversation but rather the one who is most 
successful in getting his guests to talk. 

4- Overcome shyness by keeping your attention firmly fixed 
upon what is going on rather /than upon yourself. Shyness and 
self-consciousness are almost synonymous. D on’t let your thoughts 
wander back to yourself but giv e all your attention to other 
p eopleT ^ ~ 

5. Don’t talk about yourself or try to force the conversati on 
in th e direction of your Wn interests. F ind out what other people 
are interested in and talk about that. However, the rule does not 
apply to their purely professional interests, and this for two rea- 
sons. Most professional people do not enjoy talking shop during 
their hours of recreation, and few if any laymen are equipped to 
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carry on a conversation of this kind at a level that Avill be any- 
thing but an ununitigated bore to the professional man. One might 
add that -when the layman attempts such a conversation with, let 
us say, a doctor or a lawyer the latter may suspect an ulterior 
motive, that is, that an attempt is being made to secufe professional 
advice or information free of charge. Better to talk about the 
other person’s hobbies, his favorite recreations and p ersonal intt ag' 
esteT^ eaef hnh ttitalk about himself. Most people are only too 
ready to do so! 

6. Have a reserve supply of good stories and jokes but don’t 
insist upon telling them. Encourage other people to tell theirs 
but be ready to fill in awkward silences. D on’t forget to laugh at 
o ther people’s stories, ev en if ynu -have heard them before. 

De veloping a. backlog of interests and hobbies . No matter how 
many friends you have, there will be times when you are thrown 
on your own resources for enjoyment. Just as there are people 
who suffer from having too few friends, so there are others who 
are bored and unhappy whenever they are left alone. Every one, 
in addition to the things he enjoys doing in company, should 
develop additional interests and skills that will give him pleasure 
when he is alone. Reading is the great stand-by of many people. 
Some enjoy music; others painting or one of the various hands- 
crafts such as wood-carving, metal work, or cabinet-making. 
Others collect coins, stamps, or newspaper clippings on certain 
specified topics; still otliers try their hand at amateur photog- 
raphy. Like other personal pleasures it will be found that hob- 
bies of this kind have a socid value as well. 

Developing the kind of mtimdes and mental habits that make 
for happiness. Not easy, you say? True, but here are a few rules 
that will help. 

1. Learn to center your attention upon the pres ent and t^ 
fyture, rati ie r" than the past. Worry over past mistakes is always~ 
usde^. P lan how to avoid similar e rrors in the future, b ut don’t 
cry over spilt milk. 

2 . Learn to accept inevitable facts. This includes things thafc 
have already happened and so cannot he changed. If you have 
made a mistake, admit it frankly, remembering that everybody 
does so at times and that it is chiefly by our mistakes that we 
learn. When conditions exist that are beyond your power to 
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modify, don’t waste time in dreaming about a Utopia that cannot 
be yours or in futile complaining or resentment about things as 
they are. iTry to adjust your life in such a way that the unpleasant 
conditions will interfere with it as little as possible. Fill your mind 
with other things. 

3. Maintain a bulwark of peisonal pride, or if you prefer, call 
it s elf-respect. S uch an attitude is not to be confused with egotism, 
which is bland self-admiration with little regard to the facts. Self- 
respect sets certain standards of conduct and achievement to 
which one must hold and tliat provide a strong anchor to leeward 
when things go wrong. True, personal pride can be carried to 
ridiculous extremes, and all of us need to check up on ourselves 
at times to make sure that we are not confusing pride in character 
with pride in reputation. But no one can be truly happy who lacks 
a reasonable measure of self-esteem, who is unable to say to him- 
self with a feeling of justifiable pride, “This I have accomplished. 
To these standards I have held. This code I can claim as my own.” 

THE SOCIAL GOAL 

Personal happiness is not the sole aim in life. It is true that the 
person who is happy in his own life is, with few exceptions, a 
useful and effective member of the community. Just being witli 
a happy, jolly person is a heartening experience from which we 
are likely to come away in a frame of mind that enables us to 
attack our daily tasks with a feeling of freshness and energy. 
However, there are some points not covered in the preceding 
discussign that may be mentioned here. The fully developed per- 
sonality, let us recall, is exemplified in tliat person who combines 
personal happiness with the highest level of service to humanity' 
of which he is capable. 

This does not mean just doing good to people in the limited 
sense that most people think of it. It does not mean merely feed- 
ing the hungry and clothing the naked, commendable as these acts 
are. It means something broader and bigger than this. It means so 
playing one’s part in the world of affairs that humanity will not 
merely be made more comfortable at its present level of develop- 
ment but will be better able to raise itself to a higher level and 
will be stimulated to make the effort. Though the amount that 
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any one person can accomplish toward this end is infinitesimal, 
the joint efforts of many can accomplish a great deal. 

'lire task before us thus involves the stimulation of other people 
and the guidance of their activity into suitable channels. To ac- 
complish this it is necessary, first of all, to form ’the habit of 
looking for their strong points and of disregarding their weak- 
nesses beyond the point of helping them to avoid situations that 
would tend to magnify such faults. Remembering the importance 
of pride for the mentd health of every one, we shall find that one 
of die most directly effective ways of influencing the behavior of 
others is by helping them to achieve a feeling of personal 
worth, ^ of confidence in their own ability to do something worth 
while. Obviously this can be best accomplished" if the feeling has 
a solid basis in fact. A little judicious flattery by way of encour- 
agement at the start and plenty of praise for work well done will 
go a long way toward stimulating others to aid in the common 
effort as well as increasing their satisfaction and happiness. Your 
contribution to the socid goal cannot be fulfilled in isolation. 
Encouraging and helping others to do their share is an essential 
part of it. 

Here, as elsewhere, individual differences and personal idiosyn- 
cracies must be recognized. One of the most common faults of the 
zealous social reformer is the tendency to want to remake every 
one in his own image. This is particularly the case with respect to 
attitudes on social or personal questions. Such a person may be 
quite willing to accept the fact diat A likes carpentering, while B 
would rather be a travelling salesman, but he is disturbed to learn 
that A prefers jazz to symphony concerts and that B bought his 
wife a fur coat for Christinas instead of the washing machine that, 

, in the social worker’s opinion, she really needed. In theory he 
believes in religious and political freedom but he condemns Mrs. 
Brown for entertaining a few friends at bridge on Sunday after- 
noon, although he would have seen no harm in having the same 
people in for an afternoon of gossip. He is suspicious of the man 
who votes the Socialist ticket. 

In many small ways, the majority of people exhibit some uncon- 

iSee The Psychology of Dealing <mth People: Appealing to the Want 
for a Peeling of Personal Worth by Wendell White (New York, Mac- 
millan Co., i9j 6), pp. xvi -t- 156 
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scious desire to remodel the world in accordance with their own 
tastes, Mr, J, likes his steak well done, “I don’t see how you can 
eat that raw meat” he tells his wife with an expression of disgust. 
Mrs, L. is particularly fond of green, and she cannot rest content 
until she haS persuaded her friend, Mrs. M., to purchase a green 
coat that the latter heartily dislikes. 

Tolerance with the individual peculiarities of others, recogni- 
tion of their right to hold their own opinions and to follow their 
own preferred way of life is, paradoxical as this may seem, an 
essential aspect of true leadership. It is just here that the sharp 
.cleavage between the leader in a democratic society and the dicta- 
tor in a totalitarian state is most clearly seen. The aim of the 
former is to help each person to die highest possible level of self- 
development. For him, the ideal society consists simply of a group 
of individuals, each of whom is working for the common good 
in the particular and individual way for which he is best suited. 
But the “common good” is merely the combined interests of tlie 
individuals concerned, and the function of the leader is not that 
of imposing uniformity but of creating harmony. The leader of 
a symphony orchestra does not attempt to make the cello sound 
like an oboe, nor does he demand that the tuba player sound the 
same note as the violinist. Without contrast there can be no 
melody. 

One more point. We have stressed the importance of being 
ready to help others, but have said nothing about* the equally 
important matter of willingness to be helped. Most people like 
to assume the dominant position. In the course of even the most 
well-meant efforts to do things for others it is easy to lose sight 
of the fact that these persons may likewise have something to 
offer you. The mature person accepts as readily as he gives and 
is as ready to take suggestions as to make them. The real test 
of leadership is not so much the ability to command as the ability 
to develop qualities of leadership in others. 
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MAKING THE MOST OF LIFE 

Fred McKinney, Psychology of Personal Adjustment; 

Student's Introduction to Mental Hygiene (New York, 

John Wiley and Sons, 1941), pp. xii+ 636. , 

Although this book was written primarily for the college student, 
it should be equally valuable for adults of all ages who arc inter- 
ested— as who is not?— in building a rich and happy life. The topics 
covered are many and varied. Not every one will wish to read all of 
the chapters, but most persons will find some portions of the book 
that deal directly with the questions in which he is interested. 

The fifteen chapters deal with such practical subjects as study 
techniques, concentration, learning and thinking, establishing efficient 
habits with reference to time, money, and health, vocational planning 
and vocational choice, making and keeping friends, social conventions, 
sex attitudes and sex behavior, emotional problems, the establishment 
of self-confidence and the development of a mature personality. 

Students will like the straightforward treatment of such questions 
as petting, chastity or its lack, masturbation, and similar problems 
that are of immediate concern to most young people but in many 
books receive but scant attention. The many short case histories that 
clarify and enliven the discussions throughout the book will also be 
found helpful. 



Chapter XXX 


A BACKWARD LOGIC 
WITH THOUGHTS FOR THE FUTURE 

Under what circumstances would you say that a g^ven 
individual has made a successful adjustment to his 
environment? 

What factors play a part in determining whether or 
not a successful adjustment will be attained? 


SCIENCE AND HUMAN WELFARE 

Although science begins with observation and description, it 
is not satisfied merely with accounts of isolated phenomena as 
they chance to obcur. It aims to cobrdinate its observations in 
such a way that from the occurrence of an event or series of 
events we can make valid inferences about what happened before 
and what is likely to happen afterward. The astronomer predicts 
when an eclipse of the sun will occur and on what part of the 
earth the shadow will fall. The engineer predicts that a certain 
bar of steel will break under a given strain. With less certainty the 
physician predicts the course of disease, prophesying how long it 
will take for a sickness to reach its crisis and what are the chances 
for recovery. He also predicts that, if certain things are done, the 
likelihood of recovery will be increased. 

Nowhere is the question of prediction more vitally important 
than in the field of human behavior. We live in a world of human 
institutions, of human industry, of human relationships. Science 
has taught us to harness the forces of nature to the demands of 
human comfort and convenience. It has given us railroads, tele- 
phones, automobiles, electric refrigerators. It captures a ray from 
distant Arcturus to light the lamps at the Century of Progress 
Exposition; it enables the lonely Iowa farmer, by the twirling of 
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But if we wish to understand human nature from its beginnings, 
if we are interested in knowing not merely how people act but 
why they act as they do, if, in a word, we hope to make psychol- 
ogy contribute to human welfare and individual happiness to an 
extent that is comparable with other sciences, then we must cease 
to content ourselves with little studies of isolated bits of be- 
Iravior and turn to the major problems of diflferential develop- 
ment under varying conditions over long periods of time. A single 
swallow does not make a summer, and a single event does not 
determine whether a given child will develop into a genius or a 
criminal or a hobo. Intelligent control of human behavior is im- 
possible without knowing what results arc likely to follow when 
.a particular kind of organism is subjected to a given set of con- 
ditions and how lasting these results are likely to be. To answer 
this question we must begin early and continue long. 

In our study thus far we have tried to give a simple and non- 
technical account of some of the major principles of human de- 
velopment as they arc shown under modern conditions of civilized 
life. In order to do this we have begun with the infant and fol- 
lowed his development through its rapid ascent to maturity and 
its slow decline to old age and death. We have seen how his 
behavior changes with the years and with the changing circum- 
stances that come with the passage of time. We have noted some 
of tlie many ways in which people differ from each other and 
have pointed out some of the circumstances that give rise to such 
differences. Throughout, we have emphasized the personal and 
social aspects of human life and behavior rather than the sensory 
and perceptual reactions with which the psychologists of an 
earlier day were so largely concerned. We have followed this 
plan iii the belief that die beginner will be able to see a closer 
and more vital relationship between these forms of behavior and 
the experiences of his own everyday life than he would be able 
to find in the more precise and carefully controlled studies of sen- 
sory perception, speed of motor reaction, and similar problems 
that may engage the attention of the advanced student. 

Even so, we have covered a good deal of ground in a short 
time, Our babies have grown so fast and changed so rapidly that 
we may well be pardoned if we feel a little confused and uncer- 
tain about how it all happened. Now that we have come to the 
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end of the journey it is worth while for us to spend a little time 
in reconstructiing the main events of the trip. One of the things 
that has particularly impressed us all along is the fact that our 
babies, who seemed so much alike at first, have grown increasingly 
different with the passage of time. Some have turned out to be 
geniuses; others have become honest and contented laborers; some 
have become criminals and others hoboes. Some have continued 
to lead useful and busy lives to the time of their, death; others 
have broken under the strain and ended their lives in hospitab 
for the mentally dbeased. Now that we have watched these dif- 
ferences as they develop, let us see if by organizing our observa- 
tions we can get a clearer idea of the way in which xhe same 
principles of development and learning can yield such widely 
differing results. 

ORGANIC LIMITATIONS TO INDIVIDUAL 
VARIATION 

First of all, Ive have seen that there are certain developmental 
tendencies that are common to all organisms of a given class. The 
human being, as it develops from the fertilized human ovum, 
grows to have arms, legs, and other physical features that are 
different from those of a dog or a cat. We do not know what 
these developmental tendencies are. We can only describe tliem 
in terms of Aeir results; wc can only say that it is the nature of 
particular organisms to develop in particulfir ways under ordinary 
environmental conditions. In like manner each organism, as it 
develops, tends to function in particular ways, and again we can- 
not say why, except that it is its nature to do so. 

But these tendencies that characterize the organism, the ten- 
dencies that cause men to differ from rats, and rats to differ from 
robins, are not exactly the same for all members of a given class. 
Men are not all alike; neither are all rats or all robins the same. 
Human beings are first of all subdivided into different' races—the 
Negro race, the Mongolian races, the Caucasian race. The mem- 
bers of these races are not alilte physically, and they probably 
differ to some extent in their mental characterbtics as weU. The 
sexes also differ from each other in a number of ways both in rnan 
and animal. And finally there are further differences, abo inTier^nt 
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in the nature of the organism, that are the result of immediate 
heredity, of differences in the genes received from the parents. 

None of these tendencies is absolute. Each has its own range 
of possible variation. Sometimes, as in the case of eye color, the 
range is small. The native tendencies handed down in the genes 
work out in about the same way under all ordinary circumstances. 
Sometimes the limits of variation for the individual are large, 
approaching the limits found for the class. Weight is an example. 
People inherit a tendency to be fat or thin, just as they inherit 
a tendency to have blue eyes or brown eyes. But weight is not so 
closely limited by heredity as eye-color. A person with a tendency 
to be overweight can do something about it by dieting, and a 
proper diet will likewise help to increase the weight of the person 
who is by nature inclined to be thin. Heredity, the original nature 
of the organism, fixes catain limits beyond which variation is 
unlilcely to occur. But few characteristics are absolutely fixed by 
heredity. Practically all admit of some variation. 

We may look at the matter in another way. The manner in 
which a given organism is most lilcely to develop depends not 
only upon his inherited tendencies but also upon the likelihood 
that the particular conditions which would give rise to variation 
will actually occur under ordinary conditions of life. Experi- 
mental embryology has shown that by tampering with the organ- 
ism at a very early stage of development it is possible to produce 
monsters of many kinds. For example, by artificially changing the 
position of certain primitive cells it is possible to cause an animal 
that normally has two eyes to develop into a Cyclops with only a 
single eye in the middle of its forehead. Now if the particular 
conditions that cause the organism to develop in ffiat manner 
were of common occurrence we should have many one-eyed ani- 
mals. We should regard it as no more remarkable that some animals 
of a given species should have one eye and others two than that 
some human beings have blue eyes and others brown. The reason 
we do not often meet with this condition is not because the organ- 
ism is incapable of that form of growth, but because the circum- 
stances which would cause it to grow in that manner rarely occur. 

From the very moment of conception, therefore, no two organ- 
isms are exactly alike, and as they grow they are subjected to vary- 
ing conditions which further increase the differences between 
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tfiem. But before birdi the external conditions by which develop- 
ment is affected are usually much more nearly the same for aU 
organisms than those which occur after birth, and as a result new- 
born babies look and act much more nearly alike than do grown 
men. 

THE LIMITS OP VARIATION IN BEHAVIOR 

The behavior of the human being at any stage of his growth 
is also limited both by the nature of the organism and by the 
presence or absence of factors that modify behavior. We have no 
way of knowing how great might be the changes in behavior that 
would be produced by modifying the environment in ways that 
have not yet been tried, but we do have a general knowledge of the 
extent of the individual differences that occur under the condi- 
tions of life with which we are familiar. Some children grow 
faster than others but the differences in rate of growth fall witliin 
certain limits. This is as true of mental growth as it is of physical 
growth. A child of tliree may have the mental development of 
the average child of four or five, but there is no case on record 
of a three-year-old whose general mental level was equal to that 
of the average eight-year-old. The same is true of other aspects of 
behavior. There is variation from one individual to another, but 
only within limits. 

In the case of physical structure we know that extreme changes 
can only be produced early, before the transformation of primi- 
tive cells into specialized tissue has progressed very far. Some 
people^ have taken the same view with respect to behavior. Ac- 
cording to them the personality of an individual is “set” very early 
in life— the exact age has been put at anywhere from two to seven 
years— after which no further changes of importance take place. 
Although there is reason to think that the early years are the 
most important for modifying certain aspects of behavior, more 
recent investigations, such as those described in Giapter XXIII, 
indicate that maturity rather than childhood is the optimum time 
for learning many kinds of things. It is probably true that re- 
actions of certain kinds, such as Ae tendency to yield to a diffi- 
culty, to overcome it or to run away from it, as well as many of 
our attitudes toward people, are formed very early in life. In the 
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coui'se of time through continued practice they^ become so greatly 
overlearned that the habits thus formed are hard to break. Per- 
haps adults would always learn more easily than children if they 
could start at die same point, if, in other words, they were not 
handicapped in learning new habits by having previously learned 
others tihat interfere with the formation of the new. If children 
had no more opportunity to learn habits of reacting to other 
people than the average child has of learning Esperanto, we might 
find that, even in regard to social attitudes and behavior, adults 
learn more easily than children. The same is true of emotional 
responses. The popular idea that the child is more plastic than 
the adult may have sprung chiefly from the fact that habits formed 
in childhood have a longer time ahead of them during which they 
may be practised. If we define the age of greatest plasticity as the 
time when new habits can be formed most readily and those that 
have already received a stated amount of practice (an amount 
which is made equal for all subjects regardless of their age) can 
be most easily broken up, the work of Thorndike, Miles, Jones, 
and others suggests that the end of adolescence or the beginning 
df maturity may be the time when real plasticity reaches its peak 
and that the apparently greater modifiability of the young child 
is only an artifact resulting from the fact that habits learned in 
childhood are practised for a longer time. Another factor that 
makes it harder for adults to learn new habits of social and emo- 
tional reactions is the fact that they have learned to find satisfac- 
tion .through their old habits. To setup new devices for gaining 
these satisfactions, even though the new ones may be better than 
the old, usually means some delay and consequent annpyance 
in the beginning, and so many people are loath to make a start. 

THE PROCESS OF LEARNING 

But even though learning may be easier at certain ages than at 
others, there is no age at which learning does not occur. Learning 
begins in infancy; it continues until death. At different ages, as 
we have seen, the particular devices employed for learning vary 
somewhat, but the fundamental principles remain the same. In any 
act of learning we may distinguish four stages as follows: (a) a 
primary condition which at that time is the normal state for the 
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organism when at rest, (b) a disturbance of this condition which 
may arise either from the perception of some factor outside the 
organism or from a physiological change resulting from its own 
life processes, (c) a state of activity during which tlie organism 
continually 'shifts its relationship to its environment until satis- 
faction is attained and the disturbance disappears and (d) a return, 
not to the original state but to a secondary condition which dilfers 
somewhat from the first as a result of lie experience which has 
just been undergone. This secondary state now becomes the nor- 
mal resting condition for the organism, and the primary state for 
the next act of learning. Tlie measure of learning is the difference 
between the two conditions. 

THE MECHANISM OF ADJUSTMENT 

As Cannon has shown,^ within the body of each individual, 
there are certain mechanisms for maintaining it in a constant or 
normal state. The internal temperature of the body varies but 
slightly in health, no matter what the surrounding temperature 
of the air may be. If anytliing happens to change the temperature, 
as in fever, the disturbance itself at once releases the trigger that 
sets the restorative mechanisms to work, and the bodily activities 
thus aroused continue until the normal condition is restored or 
until death intervenes. Respiration, heart rate, waste and repair 
of bodily tissues all obey the general rule that bodily functions 
must adapt themselves to the maintenance of a constant bodily 
condition. To this condition of the organism, in which a fixed 
state i^ maintained by means of a series of self-regulating mecha- 
nisms, Cannon gives the name of homeostasis. 

The process of learning may be described as progress toward 
a specif kind of homeostasis wherein the filial state which the 
organism seelcs to maintain is one of personal satisfaction. In the 
beginning only a few of the infant’s responses lead directly to this 
goal. Cettain of liis internal bodily mechanisms, those most neces- 
sary to maintain life, have arrived at a fair degree of self-regulation 
previous to birth. But for most of his responses to external condi- 
tions, the self-regulation has to be acquired. Moreover, the activi- 

iW. B. Cannon, The Wisdom of the Body (New York, Norton, 1932), 

pp. 312. 
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ties by which satisfaction is maintained have to be much more 
adjustable than those by which the physiological workings of the 
body are kept constant, because the conditions outside the body 
to which the organism has to adjust are so varied that a single 
method of meeting an emergency would not be enough. 

The mechanism by which the organism learns to adapt its re- 
sponses to these varying conditions works out somewhat as fol- 
lows; First of all, something happens to disturb its placidity. This 
disturbance may originate withhi the organism, or it may come 
from without, that is to say, it may begin either with the in- 
teroceptors or the exteroceptors (see p. 120). Hunger is an 
example of the first type; a loud sound that causes one to start 
and catch the breath is an example of the second. At a less primi- 
tive level we have such conditions as anxiety over a coming exami- 
nation for which one has not made adequate preparation or the 
sight of a theater sign that malces us want to see the show. We 
must not get the idea that the disturbance is always or even 
usually a profoundly uncomfortable one. Much more often it 
consists in the awakening of a desire, a feeling that however com- 
fortable we may be at present, we should be more comfortable 
or more satisfied if we could get something we do not have or do 
something we arc not doing or institute some other kind of change 
in our present condition- The organic disturbance is therefore 
anything that induces a change in the individual’s activity. In an 
earlier chapter we gave it the name of motive. 

At first the only motives that are capable of disturbing the 
baby’s psychological equilibrium are simple physiological factors 
such as hunger, thirst, pain, and fatigue, and possibly very strong 
and sudden stimulation of the external sense-organ.s. For none of 
these conditions has a perfect self-regulating mechanism by which 
satisfaction can be obtained without the intervention of outside 
aid been established before birth. There is notliing comparable to 
the mechanism by which the infant replenishes his bodily supply 
of oxygen tlirough breathing and distributes the supply through 
the action of the heart and arteries to the parts of the body where 
it is needed. Since this is the case, the hunger disturbance leads 
at first to formless, rather than patterned, activity. One after 
another the infant tries out about all the responses in his reper- 
toire. He kicks, tosses about as much as he is able, waves his arms. 
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cries, frets. Sooner or later he is given food and satisfaction arrives. 
But as a result of all this formless activity, leading eventually to 
satisfaction, certain changes have taken' place in the infant him- 
self. The next time a disturbance of the same or similar nature 
occurs, his behavior •will not be quite so formless. He ■will be a 
litde more likely to repeat certain of his former actions and to 
omit others. These acts and the objects or persons around him at 
the time are becoming bound up with the disturbance, on the 
one hand, and the return to a state of satisfaction, on the other. 
Tliey are becoming means to an end. In the language of E. C. 
Tolman® they are becoming “sign-gestalts”; in more everyday 
terminology we say that they have ceased to be matters of in- 
difference to the individual but have taken on a particular mean- 
ing with reference to a particular need. So the individual who 
has learned something is no longer quite the same as he was 
before the learning. He has gained a new readiness to perform 
certain acts when certain conditions arise, and he has acquired a 
new kind of responsiveness to certain things in his environment. 
As learning proceeds his activities become increasingly selective. 
More and more of tire useless activity disappears. Moreover, in 
the course of time the persons, objects, and devices by which satis- 
faction was attained come to be identified widt the return to 
satisfaction. They are regarded as signs that satisfaction is on the 
way. In time this identification becomes so complete that just 
the sight of these signs is enough to arouse a condition of .striv- 
ing. That which once satisfied a disturbed condition of the or- 
ganism, which helped to allay activity, now becomes in its turn 
capable, of arousing a new activity. The child that was lying 
contentedly in its crib suddenly begins to fret and coax and may 
even burst into tears at the sight of its mother a few feet away. 
The man who is in no particular need of food sees a particularly 
attractive dish and at once is aware of a craving for it. Through 
the satisfaction of organic states by means of specific actions, 
by the utilization of specific objects and the aid of other human 
beings, these actions, objects, and persons lose their impersonal 
character. They become goals to be striven for or things to be 
avoided. They are means to an end or obstacles that lie in the 

^Purposive Behavior in Animals and Men (New York, D. Appleton- 
Century Co., 1932). 
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way of it They are sign-boards that warn of danger or point the 
way to satisfaction. 

“Sign-boards” is perhaps not the best term to use here, because 
it may give the impression that something new has been created 
and put there for the express purpose of pointing out the road. 
The signs with which we are dealing here are the informal kind; 
things that the individual chances to notice, just as you learn to 
find your way along an unmarked road by noting such accidental 
features as trees, houses, rocks, and so on. Two people may learn 
the same road in this incidental fashion by employing very dif- 
ferent cues. Sometimes the two systems are equally good, some- 
times one or both may be badly chosen. The cues may be 
impermanent, serving' for a brief time but soon disappearing and 
so leaving the individual with nothing to guide him in the future- 
They may bo shifting, sometimes pointing to the right way, some- 
times to the wrong way. And fin^y the whole system may be of 
such a nature that immediate satisfaction is attained only at the 
cost of lasting damage to the whole organism. In physiology we 
see such a mechanism at work when a genui^ bodily need is 
given a spurious satisfaction by means of drugs. Yn psychology we 
find that there are many people who have learned to secure a 
temporary and dangerous satirfaction through such mechanisms 
as day-dreaming, running away from difficulties that should be 
faced, occupying themselves with trivial things as an excuse for 
not attacking the big ones, or by trying to place the blame for 
their own failure upon other persons or upon circumstances pro- 
claimed to be beyond their control. 

These undesirable patterns of response are learned in ^aedy 
the same way as tlte more desirable ones that lead to real accom- 
plishment and lasting satisfaction. Both have their starting point 
in something that disturbs the placidity of the organism and 
throws it into a state of activity that persists until some kind of 
solution is worked out.'in both cases, the progress of learning is' 
marked by a tendency to repeat the actions by which satisfaction 
was attained; in both cases the external means, the particular de- 
vices by which the goal was reached take on the character of 
signals, of intermediate goals that mark out the pattern to be 
followed. Although the final' goal is satisfaction, this satisfaction 
may be either genuine or spurious. The particular mechanism em- 
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ployed may be a restorative or only a palliative which allays the 
disturbance for a time during which serious trouble may develop. 

The differences between the normal and the abnormal, the 
delinquent and the well behaved, the successful and the unsuccess- 
ful are in thtf final analysis ascribable to the particular techniques 
by which each has learned to find satisfaction. The learning is not 
equally easy for all individuals.'^ome are by nature endowed with 
so limited a range of possible responses that their chances of 
achieving genuine satisfaction are small unless the demands that 
are made upon them are simple. For such persons a happy and 
satisfying life depends upon their being reared in an environ- 
ment where the goals that are set for Aem can be attained by 
means of simple, uncomplicated responses. Others with a larger 
repertoire of behavior possibUities make use of more complicated 
mechanisms to achieve their results. But a more complex device is 
not of necessity a better one. No matter whether the behavior 
pattern that is finally adopted is simple or elaborate, if mental 
health is to be preserved and if life is to acquire its full meaning 
for each individual, the behavior must satisfy the particular or- 
ganic need in a way that contributes to the effective working 
of the organism as an enduring whole. 


YOU AND PSYCHOLOGY 

Most people, when reading, tend to identify themselves with the 
hero of the book. The book you have just finished has no hero, but 
if you have read it thoughtfully you have undoubtedly asked yourself 
from time to time. Have I ever had an experience like this? Do I or 
any of my friends behave in this way? How closely has my own life 
conformed to the developmental patterns described here? 

You should therefore find it both interesting and informative to 
complete this first excursion into the realm of developmental psychol- 
ogy by attempting to make a psychological analysis of your own 
personality as it is to-day. Of course, the ideal way of doing this 
would be through the study of actual records set down at the rimK 
the events in question occurred. Memory is at best a tricky guide. 
But if, as is true of most people, no record of your own early history 
was kept, your best substitute will be to begin with the present and 
work backward. 

Your question then is, What am I like now and by what processes 
did I become so? In answering you will find it wise to begin with an 
outline of the main points to be covered, with subheadings indicating 
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the kind of information that is desired under each category. On p. 702 
you 'will find a few brief suggestions which may be used as a guide, 
but you will wish to supplement them with other matters that may 
be of much greater consequence for you as an individual. People 
differ so greatly that no single plan for writing a character sketch 
or ^life history can be drawn up that will serve eqflally well for 
all. Your aim should be to select the most significant features in your 
personality and present them in such a way as to make a vivid and 
truthful picture. Kemember that in a psychological study, more inter- 
est is attached to the subject’s inner life than to such external factors 
as size or physical beauty. The latter are of psychological interest 
only in so far as they have had an effect upon one’s behavior or atti- 
tudes. To be sure there are cases like that of the little girl described 
in Chapter XVI, in which matters such as these account for many 
aspects of behavior. Self-consciousness arising from a physical blemish 
may rank high among the determiners of social withdrawal. But for 
the majority of people, abilities, interests and experiences count for 
more than physique. 

In every personality there are certain salient features which lend 
form and pattern to the whole. Even in the young infant some 
characteristics appear to dominate over others to such an extent tha.t 
observers are likely to note them. Nevertheless, the personality of the 
infant is by comparison lacking in perspective. Its values are not clear- 
cut; there is no sure distinction between foreground and background. 
But as age advances, the personality becomes increasingly three- 
dimensional. Some features emerge into the foreground; others recede 
into the background. It is mainly for this reason that a mere analysis 
of the position of the individual on each of a series of separate traits 
is usuauy so unsatisfactory. For it is not merely his individual traits 
but the relation of each trait to all the rest withm a three-diinensional 
universe^ that makes every personality unique. 

The following questions suggest some of the things to be considered 
in your analysis. The points mentioned will not be equally important 
for every one. In some cases, certain of the items may be bf such 
slight consequences that they may be completely omitted. Practically 
every one will need to add others. 

The account should begin with a personality sketch of yourself as 
you are to-day. After stating such things as your age and sex, natio- 
racial background, birthplace and any other generi facts that seem 

“Properly speaking the universe is not three-dimensional but mulddi- 
mensional, since to be accurate one -would have to take into accovint not 
merely the interrcladons of the most typical characteristics of the individual 
but the changes in these reladonsliips as they affect and are affected by 
other persons. When in the company of AB, Miss X may be so overcome 
by shyness and rimidity that these traits temporarily overshadow all other 
features of her personality, although with other people shyness -would not 
be regarded as one of her outstanding traits. 
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important in your case, give as frank and straightforward a picture 
of yourself as yon can. Try to look at yourself in as objective a 
manner as if you were attempting to describe another person or an 
inanimate object. This is not easy. Probably no one will be able to 
achieve perfect objectivity, but if you really aim at frankness, avoid- 
ing as fat as possible both the open egotism that claims virtues which 
do not exist or denies faults really present, and the (poorly) concealed 
egodsm that expresses itself in self-depreciation, you can go a long 
way toward the presentation of an unbiased portrait. The following 
questions indicate the kind of information that is likely to be signifi- 
cant. ^ 

What are the major goals for the attainment of which you are 
ready to subordinate all lesser aims? Are these goals clear in your 
mind? Arc there other urges incompatible with your main desire that 
make for conflict? What are you doing to attain your goal or resolve 
your conflicts? 

If you could follow any vocation you wish, what would be your 
choice? What are your actual vocational plans? 

What do you think are your chief assets in the way of abilities 
(physical, intellectual, special talents or skills) habits, attitudes, family 
background and emerlences? 

What are your oiief handicaps? 

Have you many friends? Do you like to be alone much of the time 
or do you usually crave companionship? 

What recreations do you enjoy most? 

How do you commonly react to obstacles? to ridicule? to disap- 
pointment? 

Do you usually feel at ease when you arc with other people who 
have had more social experience or who know a great deal more than 
you do? 

Are you happy most of the time or are you often dissatisfied or 
“blue”? 

Whaj; kind of man or woman would you like to marry? 

After you have given as clear a picture of yourself as you can, 
try to account for the major features of your personality by tracing 
the course of your life and its experiences. What persons or events 
were most influential in deciding your choice of a vocation, or if 
you have not yet decided on a career, what things have contributed 
to your state of indecision? How were your personality assets gained, 
and what conditions do you think were mainly responsible for your 
defects? How were your social attitudes established? In what way 
have these characteristics affected your choice of goals? 

Be specific. Cite actual events wherever possible. Describe how 
you felt on these occasions. Show, as far as you can, how these events 
and the feelings and attitudes they engendered have set the pattern 
for later behavior. 
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Curve, normal probability, 3681., 
630 f.; of distribution of IQ’s, 
370 ff.; of introversion-extrover- 
sion, 423; of learning, 447 f., 458!., 
577; of forgetting, 449 f.; of 
growth and decline of intelligence, 
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Decline of abilities with age, 367!, 



SUBJECT .INDEX 711 


Decorticated animals, behavior of, 
217 f., 561; conditioning of, 219 
Definitions, changes in form of 'with 
ap. 399 

Delayed reaction, 349 ff. 

Delinquency, juvenile, 435; relation 
to intelligence, 647; areas, 

668 £., 689; relation to education, 
660; to broken homes, 665 
Delirium, 217, 219 
Delivery, artificiid, no 
Delusion, definition of, 6iy, systema- 
tized, 6i4f. 
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Duty, relation to happiness, 680 

Ear, external, early position of, 8i; 
as accessory apparatus, 134; middle 
ear, 134; ear-drum, 134; structure 
of internal ear, 134 f. 

Earning capacity, relation to age, 
580 

Earthworm, learning by, 4^ 
Education, of delinquents and crimi- 
nals, 660; of public, d68f, 
Elffectors, ii6f. 

Efferent nerves, 117 

Efficiency, relation to fatigue, 556 f.; 

condinons affecting, 537 ff. 
Egg-cell, 41 f., 44 

Egocentricity, of child’s thought, 
354; of preschool child, 394!., 680; 
os developmental arrest, 597; of de- 
linquents and criminals, 668 
Electra complex, 327 f. 

Electrical changes in the sldn, meas- 
urement of, 34, 321 ff. 
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Elitnlnation, of waste matter from 
body, 208 

Embryo, period of, ySf.j rate of 
growth, 79; bodily proportions of, 
86; frog without nerves, 97 f . 
Embryology, textbook, 84; experi- 
mental, 693 
Emile, 181 

Emotion, basic forms described by 
Watson, 197; identification of, 198; 
developmental scheme of, 203; 
evolutionary theory of, 200 f.; 
James-Lange theory of, 205 ff.; 
as conditioned response, 214 if.; 
phases of, iisf., 220 f.; guidance 
of, 215, 224 f., 676; emergence of 
new patterns, 222, 318 f.; individual 
differences in, 269; communication 
of, 282; relation to social behavior, 
318 if.; methods of studying, 321 f.; 
psychoanalytic view of, 3265.; re- 
conditioning of, 332; eifect,of fail- 
ure, 411; tridimensional theory of, 
516 f.; as preparatory reaction, 613; 
of feeble-minded, 637 
End-brush of motor neurons, 140 
Endocrine system, 142 ff., 145 
210 if.; in adolescence, 482 
End-spurt, 519 

Environment, definition of, 9; phys- 
ical vs. psychological, 10 f.; rda- 
tion to heredity, doff.; of cells, 
82 f.; relation to myelinization of 
nerve, 96; adjustment to, at birth, 
108, iiaff.; effect upon ape reared 
as child, 269 f.; of juvenile delin- 
quents, 656 f ., 668 f ., 689 
Electrocifeinical energy, basis for 
nerve action, 90, 137 
Equilibrium, bodily, 132 f., 296, 298 
Equipotentiriity, of brain regions, 88 
Erogenous zones, 197 
Errom, of observation, 32 ff., 391; of 
estimating natal age, 112; stimulus 
error, 121; of saiMling, 289, 367 f.; 
perceptual, 337®,; estimate of, 
from probability curve, 368 f.; ef- 
fect on direction of dhange in IQ, 
373; from partial associations, 
402 ff.; in children’s drawings, 
406 ff.; effect of rest pauses on, 
559 f- 


E^eranto, age differences in learn- 
ing. 57^ 

Evolutionary theory of emotion, 
200 f. 

Experience, relation to growth, 8f.; 
as differentiating agent, 159; indi- 
vidual differences in, 269; rdation 
to social participation and leader- 
ship, 313!.'; effect of, on mental 
test results, 373; lack of, as factor 
in reading handicap, 5iof. 

External sense organs, i2off. 

Exteroceptors, 120; stimulation of as 
basis for adaptive behavior, 254 

Extinction, of conditioned response, 
170 

Extroversion, 414;, tests for, 425 

Eye, inheritance of defective facets 
in fruit-fly, 61 ; of eye-color in man, 
45 ff., 50 ff.; construction of, 125 ff.; 
movements, mechanism of, 125; eye 
dominance, 301 ff.; movements dur- 
ing reading, 505 ff. 

Eye-neck reflex, 130 

Face, changes in' proportions of, 297, 
,473 . 

Faculties, mental, 28 

Failure, effect on level of aspiration, 
419 f.; nature of, 420; reactions to, 
600 

Family relations, habit-lag in, 493 f.; 
relation to fear, 604; in homes of 
delinquents, 665, 6^; importance 
of, 676 

Fat, changes in distribution of at 
puberty, 473; storage of, 569 

Fatigue, basis of, 119; effect on ac- 
tiviiy, 189 f.; on sensitivity to stim- 
ulation, 196; definition of, 5^6; 
factors influencing, 556 f . , 

Fear, as conditioned response, 179 f,; 
relation to Moro reflex and startle 
pattOT, 194 f., 197, 204 f., 206; pre- 
vention of, 224 f., 676; causes of, 
3i8ff.; age changes in, 320; indi- 
vidual differences in, 323; as mental 
conflict, 330 f-; reconditioning of, 
332!.; as motive, 519 

Feeble-mindedness, inheritance of, 
63; from birth injury, iii; mental 
rigidity in, 407, 638®., 648; diag- 
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''nosis of, 630 ff.; niunber of, 6355.; 
causes of, 641 ff.*, degrees of. Cm f.*, 
training of the feeble-minded, 648 f. 
Feeling, tridimensional theory of, 
516 f. 

Fertilization, 42, 47 
Fetus, period of, 79; early movements 
of, loi ff., 106, 166 

Fifty-yard dash, age and sex differ- 
ences on, 476 f. 

First admissions, number of, in hos- 
pitals for mental disease, 606 1, 
Fixation pauses, 506 if. 

Fontanelles, iii 

Forgetting, 177; curve of, 449f. 
Form-color choices, age changes in, 
33<S 

Foster children, (58 
Fovea, 127, J07 
Fraternal twins. See Twins 
Friendships, factors influencing, 31; 
Frogs, development without nerves, 
97; effect of early anesthetization 
upon development of swimming in, 
238!. 

Frowning, evolutionary origin of, 200 
Frustration, response to, in infancy, 
195 ff.j in old age, 591 f.j as basis for 
aggression, 598 f. 

g factor, 386 f. 

Galvanometer, 34, 321 f. 

Ganglia, definition of, 207 
Gangs, 491 f. 

Geneological records, (58 
Generosity, in infants, 258; tests of, 
429®. 

Genes, 43 ft.; dominant vs. recessive, 
49 if.; in all cells, 82 
Genetic composition, of fertilized 
cdl, 43 ff.; genetic possibilities 
summary of, 51 ff. 

Genitals, growth of, 234 f.; changes 
at puberty, 490 
Germinal disk, 78, 83 
Gestalt psychology, 10, 29 f., 262 f. 
Gesture language, 284, 292 
Gigantism, 144 

Glands, classes of, 142; changes in, 
321, 586; deficient action of, 642 
Glottis, description of, 272 
Goal, of activity, 151 ff., 154; indi- 


vidual differences in, 162, 4*6 f., 
430 f.; object of adaptive behavior, 
254 f.; changes in during early 
chUdhood, 394 f.; personm-socisu 
goals, 410 ff., 536 ff., 684 f,; relation 
to character jxaits, 430 ff., 433; re- 
moteness of,’5i7ff.J 522 ff.; failuie 
to establish, 528 f.; of criminals, 

66t 

Gonads, 44; hormones secreted by, 
486; changes at puberty, 490 

Grasping rSex, 104, 114, 115 

Grievances, factors in marit^ happi- 
ness, 543 ff. 

Group tests, 407; of American sol- 
diers, 408; limitations of, 410 

Growth, mental, more than increase 
in ability, 7; relation to language 
development, 285; in early child- 
hood, 295 f.; stimulation of, 387 ff.; 
age at completion of, 499; sex dif- 
ferences in, 499; departures from 
normal pattern, 66yS. 

Growth, physical, more than in- 
crease in size, 7; embryonic rate of, 
79; of brain and spinal cord, 84 ff., 
233; continuous nature of, 187; in- 
fantile rate of, 188, 233; psycholo- 
gist’s interest in, 228 ff., 231 ff.; 
differential growth of tissues, 234; 
preadolescent spurt, 234, 472 f.; in 
early childhood, 295 f.; in middle 
childhood, 393 f.; completion of, 

499 f. 

Guinea pig, myelinization of nerves 
in, 95; early movements, 105; right- 
ing reflex, 238 

Habit, 147, 1S6; early formation of, 
2(58; perceptual, 341 f.; effect on 
later progress, 390 f.; overieaming 
of, 433 f., 435; formation of, 441, 
452; in family relations, 493 f.; of 
study, 441, 505 ff.; of unhappiness, 
543; Williams James’ chapter on, 
601 f.; making for mental break- 
down, 626; rigidity of among fee- 
ble-minded,' 648; of happiness, 683 f. 

Hallucinadon, definition of, 613; in 
paranoia, 61$ i. 

Hand, significance of its construction 
in man, 263 f.; dexterity of, 395 ff. 
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Handedness. See Dominance, lateral 
Handicaps, behavioral, examples of, 
595 f- 

Happiness, importance of, 677, 679 S. 
Harvard Growth Study, 230 f. 

Health, relation to intelligence, 384; 
relation to cbllc^e success, 505, 518; 
relation to efficiency, 561-, see also 
mental hygiene. 

Hearing, 132II.5 theories of, 137 f-> 
of new-born infant, 138 f.; amount 
heard by normal persons, 343; de- 
fective, J03J effect on learning new 
language, $76-, age decrement in, 

5®7 

Heart, age at first beating, 97 f.; 
changes in rate during emotion, 
3^3 

Hebephrenia, <123 f. 

Height, relation to intelligence, 230 f., 
3841 to personality traits, 23off.; 
increase in present generation, 471; 
changes at adolescence, 471 f.j com- 
pletion of growth, 499 
Hemophilia, 55 if. 

Hen, learning by, 358 
Heredity, not a mysterious force, 433 
physical basis of, 44 ff.; and en- 
vironment, do flf.j of acquired char- 
acteristics, di ff.j of musical talent, 
63; of feeble-mindedness, 63, 641 f.; 
of physical activity ip rats, 63 f.-, of 
maze learning in rats, 63 f.j mental 
heredity in man, dj ff., 3825 relation 
to sex differences in mental traits, 
401; of mental disorders, 609, 622, 
625 

Hitler, A., rise to power, 549!. 
Homeostasis, 6g6f. 

Homosexuals, 486 
Honesty, consistency of, 430 f. 

Hopi Indians, 239 

Hormones, 145; effect of sex hor- 
mones on behavior of chicks, 4863 
changes at puberty, 490 
Hunger, basis of, 119, 152; as drive, 
152 ff., 159!., 453 f., 515 f.j effect 
on physical activity, 189; on mood, 
212 

Hydrocephaly, ^42 
Hypochondria, 391 
Hysteria, 619 f. 


identical twins. See Twins 
identification, of self with group, 
547 f.; mechanism, 549 f. 
Idio-excitability of muscles, 97 If., 

Idiots, 367, 632; intelligence quotients 
of, 374, 64}; motor abilities of, 636; 
organic types of, 642; care of, 
644 f. 

Illusion, Miiller-Lyer, 21, 338; of dis- 
tance and depth, 337^.3 twisted 
cord, 339; of movement, 344; float- 
ing finger, 6iof.; Jastrow’s, 612 
Imbecile, 643, 643 f. 

Imitation, as basis for emotional be- 
havior, 201 f.; in infancy, 258; in 
acquisition of speech, 276 f ., 289 f.; 
learning by, 463 f.; instinct of, 
463 f.; within groups, 546 f . 

Impulse, nerve. See Nerve impulse 
Liadequacy, intellectual. See Feeble- 
mindedness 

Incentives, effect of, on persistence, 
413 ff.; nature of, 313 
Individual differences, in perception, 
’5f.; studied by Cattcll, ai f.; in 
new-bom infants, 148; in goals, idz, 
536 f{,; in learning to discriminate, 
261; among older infants, 268 f.; 
in bodily response to emotional 
stimuli, 322 f.; in special aptitudes, 
363; in intelligence, 367 s,, 630 ff.; 
in motor behavior, 395; effect of 
practice upon, 461 f.; in reading ef- 
ficiency, 310 f.; in social maturiw, 
335 f.; in system of values, 336 ff.j 
in marital happiness, 342; in rate of 
mental decline, 373; in growth of 
personality, 604 ft., 664; organic 
limitations to, 691 f., 694 
Infant, conditioned responses in, n, 
13; myelinizadon of nervous sys- 
tem, 93 f.; subcortical control of 
behavior, 96; sensitivity to odors, 
113 f.; distribution of taste buds, 
124; color vision of, 130 ff.; local- 
ization of sound by, 134; hearing 
in, 138 f.; motor and glandular 
eguipment of, 139 ff.; individual 
differences m, 148, 162 f., 263, 
267 f.; adaptive behavior in 253 ff.; 
social behavior of, 236 ff.; use of 
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tools by, i6y, intelligence tests for, 
165 ff.; perception in, 341 

Inferiority, feeling of, 112 

Information, tests of, 399 flf., 408; de- 
cline with age, 573; factor in social 
success, 682 

Inhibition, as negative conditioned 
response, iSof.; of bodily move- 
ments, 190 £f., ^196: of emotional 
expression, 202; function of cere- 
bral hemispheres, 216 

Injury at birth. See Birth Injury 

Ink blots, in study of perception, 
3 f., 17 ff. 

Insecurity, feeling of, 604 

Insight, 262 f., 46$ f. 

Instinct, 463 ff . 

Integration, relation to perception, 
343 f- 

Intelligence, of new-born baby, 1125 
relation to bodily form and size, 
228 ff.; adaptive behavior as sign 
of, 255 f.; as abstret thinking, 264 f., 
358 ff.; prediction of, i6y, 371 ff., 
375 f", <530 If relation to language 
development, 285; dehnition of, 
357 If.; estimation of, from be- 
havior, 3di ff.; distribution of, 
367 ff., 630 ff .; quality of, 380; 
classes of, 387; possibility of stimu- 
lating, 387 ff.; in cases of pre- 
cocious puberty, 398; relation of 
'children’s drawings to, 404 ff.; re- 
lation to insight, 466; of college 
students, 500 f.; relation to college 
success, 504 f.; age at maturation 
of, 571; age decrement in, 572 ff.; 
of ddinquents and criminals, 

659 f- 

Inmligence quotient (IQ) ; proposed 
by Stem, 366; method of deriving, 
367; significance of, 370; distribu- 
tion of, 370 ff., 375; chaMes upon 
retest, 371 ff., 375 f., 630 ftT; factors 
influencing change, 372 f.; range of, 
374; not identical with intelligence, 
390; of older adults, 571 f.; as basis 
for diagnosing mental defect, ^30 f., 
634 f.; of juvenile delinquents, 

660 

Intelligence tests, of infants, 255, 
265 ff., 349; predictive value of, 
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267; early developments of, 383 ff.; 
for young children, 376®.; practi- 
cal use or, 390 f.; vocabulary used 
as, 398; special kinds of, 399; indi- 
vidual vs. group, 407®.; non-lan- 
guage tests, 408 f., I 
Interaction, between heredity and 
environment, doff., 107!., 187®.; 
of social groups, 323; of biological 
and social forces, 483 f. 

Interest, in sensory experience, 235 f., 
248!.; in self-help, 296 f.; in large- 
muscle activities, 398; sex differ- 
ences in athletic interests, 482®., 
499; of older adults, 591 f.; renewal 
of, 641 

Interjections, use of in childhood, 
281 f. 

Interjectional theory of language 
origin, 282 

Internal pain, 119; internal sense- 
organs, ii9f. 

Internal states, effect on perception, 
34 

Interoceptots, lao 
Intraorganic changes, 14®., 153 f. 
Introspectionism vs. behaviorism, 
28 f. 

Introversion, 424!.; tests for, 425 
Inverts, sexual, 481^ 

Involuntary muscles, 97 
Iowa scale for measuring hand pref- 
erence, 304®. 

Iris, 125 f. 

Jails, population turnover in, 654 
James-Lange theory of emotion, 
20J ff . * 

Jargon, expressive, in infancy, 275 
Jealousy, 330!., 544, 601 
Jelly-fish, nervous system of, 88 
Jump and reach test, age and sex 
differences on, 476!. 

Junior high school, 394; junior col- 
lege, 501 

Key, for matcliing emotional ^res- 
sions, 252; for matching inteUigence 
quotients with photographs, 436 
Kindergarten, number attending, 295; 
age at entrance, 393; characteristics 
of kindergarten child, 394 f . 
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ICirtfcns, effect of premature opening 
of eye on myelinizadon of optic 
nerve, 96; fetal behavior of, loi, 
106 

Kuhlmana-Binet scale, 366, 375 if., 382 

Kymograph, 25 f., 174 

Lallung, 274 

Language, symbols, iif.; compre- 
hension of, 188 f.; theories of origin 
of, in individual, 276 f.; in race, 
281 f.; relation to thought, 284; 
factors influencing, 283 If.j of twins, 
287 if.; as source of emotional re- 
sponse, Bigf-i "difiicnlties of ver- 
balization, 353i relation to intelli- 
gence, 380, 398 f.; child’s drawing 
as, 404^.; learning of, in later ma- 
turity, 576; development in feeble- 
minded, 636 f.; see also Speech 

Larynx, 272; increased size at pu- 
berty, 473 

Latent period, in muscle and nerve, 

Ss8f. 

Leadership, related to physical size 
and weight, 231, 313; in infancy, 
258 f.; in childhood, 3itff.; char- 
acteristics of successful leader, 
3 12 ff.; test of, 69(1 

LiKummg begins ^t birth, 113; of 
signals, 155!.', definition of, 166; 
basic principles of, 167 ft.; effect of 
delayed pecking upon, in chicks, 
237 f.; circular nature of, 236 ff.; by 
insight, 262 f., 463 f.; by trial and 
error, 263, 438, 433, 462; of speech, 
291; of social behavior, 3i4ff.; in 
perception, 341; distinguished from 
memory, 348 f.; by hen, 358 f.; in 
criod of middle childhood, 394; of 
abits and attitudes, 433 f.; inciden- 
tal vs. intentional, 437 ff.; of non- 
sense syllables, 442!.; wholes vs. 
parts, 443 f.; letter substitution, 448; 
transfer of training, 431 f.; serial 
learning, 432 ff.; of telegraphy, 
438 ff.; comparison of human adult, 
cliild, and animal, 462 ff.; sex differ- 
ences in, 466 ff.; effect of motiva- 
tion upon, 318; effect of alcohol 
upon, 361; in later maturity, 375 ff.; 
reasons for age decrement, 378; by 


ffeeble-mmded, 637; of criminal be- 
havior, 639!.; optimal time for, 
694 f.; stages of, 693 f.; see also 
Conditioned response 
Length at birth, 113 
Life, beginning of, 41 f.; duration of, 
tables for estunating, 382 ff. 

Light waves, 127 f. 

Limit, physiological, 461 
Listening, as factor in social success, 
682 

Logic, nuU hypothesis in, 387 
Longitudinal method, 473 
Love, early manifestations of, 197, 
203; in early cltildhood, 3i8f.; and 
marriage, 341 f.; shift to members 
of own generation, 677 
Lunar month, definition of, 87 
Lying, 327; tests of, 428 
Lymphoid tissues, growth of, 234 

Manic-depressive insanity, 620 ff.; 

among criminals, 661 
Manopter, 302; construction of, 
304 f. 

Manoptoscope. See Manopter 
Marriage, happiness in, 340 ff.; col- 
lege courses in, 341; books on, 351 
Masculinity-femininity, in mental 
traits, 401; measurement of, 484 ff.; 
sex-overlap in, 483; relation to 
other factors, 487; word-association 
as indication of, 488 
Mass movements, 99, 102, 103, 243 
Mastemieces, age at production of, 

379 ff. 

Mastery motive, 231 
Maturation, process in cell, 48 f.; 
effect on learning ability, 178 f., 
237 ff.; of personwty as a whole, 
332; definition of, 679 
Maturity, measure of, 329 f.; emo- 
tional, scale for measuring, 333 f.; 
social, scale for measuring, 334 ff.; 
nadonal, attainment of, 331; as fac- 
tor in criminal behavior, 664 f. 
Maze leamii», selective breeding for, 
in rats, J53 iT, 66 ; overlapping of de- 
ments in, 432 f.; types of mazes, 
433 if.; by old vs. young rats, 372 
Meaning, of perceptual world, .3, 11; 
growm of, 1 1 f., 153 f., 22 1 f., 249 f,; 
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dramatized in children’s pl^, 
325 f.; persistence of, in behavior, 
318; aid to memorizing, 352 f.; aris- 
ing from planful activity, 360; r 61 e 
of, in learning, 442 If.; role of, in 
mental disorders, diof. 

Memory, in early childhood, 178 f.; 
factors influencing, 348 ff self- 
recitation as aid to, 444 f.; first ex- 
perimental study of, 449; effect of 
alcohol on, ;6r, age decrement in, 

587 

Menarche, 471; menarcheal age, 
changes in, 472 
Mendelian ratio, 53 f. 

Mental deficiency. See Feeblg-mind- 
edness 

Menstruation, 471; age at first men- 
struation, 472 

Mental activity, nature of, 14 
Mental age, 366; variations in stand- 
ards o^ 410 
Mental conflicts, 330!. 

Mental disorders, 317, (So3lf.5 fre- 
quency of, dofij rdation to age, 
607 ff.; distinguished from mental 
deficiency, ( 5 o 8 ; classes of, doqf.; 
bases of, 6241.; among criminals, 
661 

Mental faculties, 28 
Mental hygiene, 434!.; old age, 590 f. 
Mental tests. See Intelligence testa 
Menthol, as stimulus to cold spots, 
121 

Merrill-Palmer tests, 378 
Mescal, effect of, ^13 
Method, introspective, 3; of modem 
psychology, 20 ff.; experimental, 
control of factors in, 27 ff.; of im- 
proving accuracy, 32 ff.; no one 
method sufficient, 36 
Microcephaly, 642 
Midgets, 144 

Mind-body relationship, ly ff. 
Minnesota preschool tests, 378 
Mongolian imbeciles, (S42 
Monkeys, delayed reaction in, 330 f.; 

imitation in, 463 
Monsters, human, 693 
Moods, 21 if., 620 f.; factors influ- 
encing, 223 

Moro reflex, 192 ff., 196 


Moron, 632; number of, 643 f.f be- 
havior of, 646 ff.; care of, 647 
Mortality statistics, i lO, 585 f. 
Motivation, definition of, 152 f.; rela- 
tion to college success, 505 ff.; fac- 
tors influencing, 527 f.; process of, 
697f. 

Motive, as starting point of activity, 
17; definition, 152, 162, 513; con- 
flicting, 160, 330 ff.; hierarchy of, 
160; relation to personality, 161 f.; 
classification of, 5141!. 

Motor apparatus, rid; of new-born, 
139 ff. 

Motor behavior, patterns of, 26; in 
infancy, 235 ff.; motor sequence, 
244; in early childhood, 297 ff.; tool 
in social intercourse, 309, 681 f.; in 
middle childhood, 395 ff.; in ado- 
lescence, 474 ff.; at college level, 
499 ff.; age decrement in, 5S7; of 
the feeble-minded, 636. 

Motor neurons, 90 ff. 

Alovement, order of development, 
99 ff.; in fetal cats, roi; in human 
fetns, 102 ff.; dropping out of ac- 
cessory, in learning, 300 
Mialler-Lyer illusion, 21,’ 338 
Multiple causation. See Causal rela- 
tions 

Muscular reaction time, 23 
Muscles, classes of, 97, 140; innerva- 
tion of, 207; latent period in, 358 f.; 
age changes in, 586 
Muscle sense, lao 
Musical ability, inheritance of, 63 
Mutation, genetic, 59 f. 

Myelin, 94 ff. 

Myogenic activity, 98 
Myxedema, 146 

Nail-biting, 327, 331 
Natural man, f^acy of, 181 f. 
Natural selection, effect of, 65 f. 
Nazis, methods employed by, 549 f. 
Need, effect of satisfying, 190, 4i4ff.; 
relation to strength of response, 
191; for sensory stimulation, 235 ff., 
241, 248 ff.; as initiator of adaptive 
behavior, 255; relation to persist- 
ence, 414 f.; lack of fulfillment of, 
617 f.; basic needs of child, 6^6 f. 
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Negative acceleration, definition of, 
458; in learning curves, 510 
Negative adaptation, 347 
Negative conditioning, 171 f. 
Negativism, 3 14 
Negro, intelligence of, 385 
Neonatal period, hazards of, 110; 
duration, 114, 187 

Nerve-connection, between mother 
and fetus, 62 

Nerve impulse, nature of, go; propa- 
gation of, 1:7 > 

Nerves, description of, 94; classes of, 

1 17 f. 

Nervous system, autonomic. See Au- 
tonomic nervous system. 

Nervous system, central, means of 
communication, 83 ff.; divisions of, 
86 if., 2 o 6; general arrangement of, 
93; precocious growth of, loif., 
233 if. 

Neural plate, 83 f.; groove, 84; fold, 
84; crest, 84; tube, 84 
Neurogenic activity, distinguished 
from myogenic, g8 
Neurons, 86; form and size, 89 ff.; 
classes of, 90 if.; sensory, 117 ff.; 
motor, 140 f. 

Noise, physical basis of, 132 
Nonsense syllables, learning of, 
44zff.,449ff. 

Normal curve, 368 f. 

Note-taking, 512!, 

Noxious stunuli, 189 
Nucleus of cell, 44 
Null hypothesis, 388 f. 

Obedience 314 

Occupations, classification oft 286 f.; 
Tfslation to intelligence, 380 if.; re- 
lated to amount ,of information, 
400 f.; choice of, 5x3 f- 
Odors, classification of, 124 
Oedipus complex, 327f. 

Old maid’s complex, 615 f. 

Olfactory nerve, 91 
Onomatopoeic theory, 282 f. 

Only children, speech of; 289 
Opinion, use of in scale construction, 
533 

Opposites, attraction of, 3isf., 544, 
546; opposites test, 399, 40S, 573 


o||pssums, pouch-young, behavior of, 

95 * . 

Optic nerve, 92; stimulation of mye- 
iinizntion process in, 96 
Ordeal of birth, no 
Organism, acts as whole, 15 ff,, 187, 
700; condition as related to efii- 
ciency, 561 fl 

Organization, mental, nature of, 
385 ff.; of personality, 426 ff.; rela- 
tion to concept of self, 430 f.; of 
the feeble-minded, 638 ff. 
Orientation, bodily, 3J1 
Ossicles, 134 

Otis intelligence test, 570 f. 

Otoliths, 136 
Ovaries, 44 

Overcompensation, 232, 600, 659 
Overlapping of dements in serial 
learning, 452 f., 456 
Overlearning, 449!!., 693; factor in 
speed of reading, 507 ff. 

Overtones, 133 
Ovum, period of, 78 

Pain, internal, 119, 140, 204 
Pain spots, cutaneous, izzf. 

Parallel activity, 311 
Paralysis, from birth injury, iii 
Paranoia, 615 f.; among criminals, 66 x 
Parasite, unborn child as, 78 
Parent-child relationships, 325 f. 
Parenthood, preparation for, 674 ff. 
Paresis, general, 609 
Partial dominance, genetic, 53 f. 
Participation, social, classes of, 3iof. 

I Patterns, of motor response, 26; of 
inteUigenoe, 339; of ability, 383 
Penal institutions, population of, 654; 

time served in, 653 
Percentiles, 378, 380 
Perception, individual differences in, 
5ff.; configurational tendency in, 
29; effect of internal states upon, 
34, 613 f.; child’s perceptual world, 
333 ff.; innate or acquired, 340 f.; 
unitary nature of, 342; after res- 
toration of sight In congenitally 
blind, 343; r 61 e of attention in, 
343 f,; r 61 e of, in reading, 307 
Periods, of prenatal life; 78®.; of 
postnatal life, 187 ff. 
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P^stencc, effect of various incei- 
tives upon, 41J ff. ' 

Personal equation, 33 f. 

Personality; effect of endocrine se- 
cretions upon, 144 f.; relation to 
physique, 230 ff.; revealed in 
speech, 281, 291 if.; revealed in 
play, 324; types of, 423 ff.-, traits 
of, 426 if.; significance of, in child- 
hood, 432 f.; problems of, 434f., 
495 ff., 605 ff.; “split personality,” 
626 

Phases, developmental, i86ff. 
Phrenology, 88, 228, 384 
Ph3^ical reaction, 16 
Physiognomy, 228 f. 

Physiologic^ limit, 4 ( 5 1 
Pli3rsique, relation to intelligence, 
2281.; to leadership, 231,-313; to 
personality, 424; to criminal tend- 
encies, 657 f., 659 
Piece-work system, 461, 319 
Pigment, retinal, 127 f. 

Pitch of tones, 132, 137 f. 

Pituitaty glanci, 144 
Placenta, 80 

Planning, facilitation of learning by, 
360; at long-range, 522 f. 

Plasticity, of organism, 695 
Plateaus, in learning curves, 458 ff . 
Play, special aspects of, 323; theories 
of, 324; use in personality diag- 
nosis, 32J ff.; of delinquents, 668; 
factor in social success, 682 
Pleasure, early signs of, in infant, 197 
Plcthjrsmograph, 323 
“Poison-pen” letters, 615 
Polar body, 47, 52, 55 
Polarity of motives, 517 
Polyglot character of infandle vocal- 
izations, 274 

Popularity, in preschool children, 
315; among adults, 681 ff. 

Posture, prenatal, 1 15 
Practice, autogenous, 235 ff., 230; ef- 
fect of delay in, upon learning, 
237 f,; amount of, as factor in dis- 
crimination, 262; in speech, 273; 
effect of on accessory movement, 
300; in social relationships, 317; in 
seeing, 343; in taking tests, 373; 
distribution of, 446 ff., 337 f .; effect 


on individual differences, 461 f.; 
on sox differences in motor ricills, 
481 ff.; on rate of mental decline, 
S7h 578; in care of children, 673 ff. 
Pragmatism, definition of, 602 
Praise, as incentive, 412 ff,, 42 if. 
Preadolcsccnt spurt, ^133 
Precocity, of brain growth, 86, 107; 
of development of upper parts of 
body, 99, loi, 107; precocious 
puberty, 398 

Prehensiqn, manual, development of, 
in infants, 246; in feeble-minded, 
636 

Prejudices, establishment of, 172 f.; 
346 f. 

Premature birtli, iiz, 113 
Prenatal influence, 62 
Prenatal life, periods of, 78 ff. 
Preparation, role of, in learning, 444 
Prestige, social, 422 f., 347 ff.; defini- 
tion of, 348 

Pride, importance of, 684 f. 

Probable error of measurement, 374, 
376. 631 f. 

Probabilitjr curve, 368 f., 630 ff. 
Productivity, effect of upon social 
structure, 334 f.; relation to age, 
379 ff. 

Proof-reading, errors in, 343 
Projection, mecdianism of, 399 f. 
Proportions, bodily, age-changes in, 
7, 85 f. 

Proprioceptors, 105, 120 
Protoplasm, 82 f. 

Proximo-distal progression, 233 
Psychoanalysis, 324, }26ff., 334 
Psychogalvanic reflex, 321!. 
Psychology, definition of, 12, 17; 
subject matter of, zi, 31 ff.; begin- 
ning of experiment in, 33 ff.; great 
experiments in, 36 f.; DictioTiary 
of, 513. S55. 556; industrial, 563 f.; 
of the declining years, 386 f. 
Puberty, growth changes during, 
234; sex interests related to, 326; 
sex differences in attainment of, 
393; relation to mental growth, 
398; precocious, 398; signs of, 471; 
relation to mental masculinity- 
femininity, 487 
Pubescence, 472 
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Pul^p lites, 494 ff. 

Public opinion polls, J48f. 
Punishment, as incentive, 41a f. 

Pupil of eye, ii6f. 

Pupillary reflex, 116, 153, *37 
Purkinje shift, 130!. 

Purpose, distinguished from motive, 
520 f.; as measure of maturity, 
529 f. 

Pyknic type, 131, 424 

Quality, response to, 4^5 f. 

Quarrels, 315 f-, 313 
Questionnaire, 534 fl-, 54a fli* 

Raccoons, delayed reaction in, 35of.; 

discriminative ability of, 353 
Radio broadcasting, -wave lengths in, 
129 

Ratings, teachers’, jdi f.; self vs. ac- 
quamtances’, 534 
Rationnlization, 526, 578, .599 
Rats, selective breeding of, 63 f., 66; 
use of tokens as money by, 156} 
delayed reaction in, 350 f.; maze 
learning by, 453 f.; neurotic be- 
havior in, 627 

Reaction time, 22 if.; age and sex dif- 
ferences in, 24, 573) effect of alco- 
hol and tobacco on, 562 
Readiness, state of, 167, 191; relation 
to mood, 212 

Reading, in mirror, 450; overlapping 
of elements in, 436 f.; difiiculties, 
503 if.; eye movements during, 
SogS,; improvement of efficiency 
in, 310 ff.; attitude toward, 313!. 
Realiiy,' loss of contact with, 60; S, 
Recall, 348 

Recapitulation, theory of, 324 
Receptors, 105, ii3f., 117 
Recessiveness, genetic, 49 ff., 64 
Recidivism, <563 ff.; definidoa of, 667 
Reciting to self, as aid in memoriz- 
ing, 444 ff. 

Recognition, 348 

Reconditioning, of emotional re- 
sponses, 332 f. 

Redmtegratioa, theory of, 613, 616 
Reduction division, 4d ff ., ^9 
Reduplicated legs, inheritance of, 
(Sofi 
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exes, spread of, in human 
103, tod; suclding, 103, lod, 139; 
grasping, 1041., 114, 113, 147, idi; 
eye-nedt, 130; pupillary, 1 16, 153, 
171, 237; factors affecting, 141; 
patellar, 14 1; relation to birth 
trauma, 147; Moro, 192 ff.; plantar, 
193 f.; psychogalvanic, 321 f. 
Reformers, socim, ^83 
Regression, statistical, 373 f. 
Regressive movements, of eye during 
reading, 306 ff. 

Reinforcement, of conditioned re- 
sponses, 172, 180 

Repetition, early interest in, 296 f. 
Reproduction, from memory, 348 ff. 
Reproduction, sexual, 42 ff.; growth 
of organs, 472; loss of, with age, 
586; prevention of, 635 
Reproof, as incentive, 412 ff., 421 f. 
Resistance, to interference with ac- 
tivity, 195 f.; to authority, 324 
Resonance theory of hearmg, 137 
Resonators, 272 

Response, motor patterns of, zd; 

strength of, 139, 191 
Rest periods, effect of, 446 f.; 339 f. 
Retina, 125 ff,, 128; inversion of 
image upon, 339 f. 

Reversal of visuri field, 339 ff., 474 
Review, importance of in learning, 
430 

Reward vs. punishment, as incentive, 
412 f. 

Rhythms of behavior, 151 ff., 165! 
Rigidity, mencri, 407, 638 ff., 643, 
648 

Rods, retinal, layff. 

Routine, adjustment to, 174 £. 

r factors, 386 1. 

Saccadic movements of eye, 506 
Sacral division of autonomic nervous 
system, 208 f . 

Salamander, development of move- 
ment in, 99 ff,, lod; effect of early 
anesthetization, 239 
Salivary glands, reduced action of as 
basis tor thirst, 119; description, 
142; conditioned responses of, 
167 ff. ' 

Sampling, use of census figures in 
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^^contxol of, 286 f., 386 f., 400; 
irors of, 289 

Satiation, psychological, 640 f. 
Scapegoat, use of Jews as, by Nazis, 

549?. 

Schizophrenia, 608 
Schools, for backward children, 354, 
634 f. 

Sdeiotic coat of eye, 125!. 
Security, feeling of, 604, 676 
Self, awareness of, 423; preoccupa- 
tion wii^ 533 
Self-assertion, 161, 3t3f. 
Self-confidence, 224!., 313!., 677; 

factor in college success, 528 
Self-consciousness,' 475, 578, 682 
Semen, 44 

Semicircular canals, 135 f.*, age de- 
terioration in, 589 f. 

Sensation, early studies of, 20, 34 f.; 
resulting from change in stimulus, 
Ii8f.; visceral, 204; kinesthetic, 
204, 276, 4S7f', 474; development 
of, 335 f.j age decrement in, 

58fif. 

Sensitiveness, selective limitation of 
sense-organs, ii7f.j reduction in, 
from- fatigue, 196; loss of, in. hys-^ 
teiia, 618 f. 

Sensorial reaction time, 23 * 

Sensory apparatus, ii5f., 117IF., 
189 f.; sensory neurons, 90 f., ii7f. 
Sentence, changes in length of, with 
age, 279 fif.; sex dinerences in 
lenjgth, 283 f.; development of, in 
twins, 287 flf. 

Set, muscular, iga, 197, 433 f.; mood 
defined as, 212; relation to percep- 
tion, 344, 612 f. 

Sex, genetic determination of, 54 if.; 

ratio at birth, 35; of twins, 71; sex 
, glands, 142; sex-differences in 
“ mental traits, 283, 383, 400 f., 473 ff,, 
484 fif., 488; relation to fiiendsMps, 
317; psychoanalytic theories of, 
326 ff.; seconda:^ sex characteris- 
tics, 473 f.; sex drive, 489 fif., sisf-, 
32Bf. 

Sex-linked traits, 53 S, 

Sham rage, 2i7f. 

Sight, sense of. See Vision 
Sign-gestalt, 698 f . 


Similarity, as factor in marital l^ppi- 
ness, 544; in formation of social 
groups, 344 ff. 

Sitting, effect of physical restraint 
upon, 240 f.; age at beginning, 245 
Size-constancy, phenomenon of, 

34dff. " 

Sldn, sense-organs of, 120 ff.; electri- 
cal phenomena of, 321 f. 

Skull, changes m proportions of, 297 
Slero, of new-born, x66, 187; ^ect 
of fatigue upon, 189^ conditions 
facilitamg, 196; activity during, 
135 

Smell, sense of, 123 f. 

Smiles, infant’s response to, 257 
&nooth muscles, 3^, 140, 321 
Social behavior, measurement of, 
33 f,, 3iof.: in infants, 236 ff.; tools 
of, 309 ff.; use of spee^ in, 373; 
changes in Irindetgarten period, 
393; interaction in, 423 f., 483 f.; in 
adolescence, 491 ff.; effect of 4lco- 
hol on, 561 

Socio-economic status, 283f., 400 f., 
504, 632 f. 

Sound, pitch, 132, 137; phpical basis 
of, 132 ff., 138; localization of, 
133 f.; loudness of, 137; vocal pro- 
duction of, 272 f. 

Spectrum, 129 

Speech, acquisition of, 188 f.; mech- 
anism of, 272 f.; disturbances of, 
273, 290} rate of, 273; origin 
of, in individual, 27(3 ff,; pro- 
portion of different parts of, 280; 
theories of origin in race, z8rf.; 
subvocal, 284; developnaent of, in 
cliildhood, 293 ff.; rdle of, in so- 
cial intercourse, 310; as source of 
emotional reactions, 3i9f.; in- 
, audible, during reading, 310 f.; of 
feeble-minded, 63d f.; see also Lan- 
guage 

Speed of response, relation to age, 

571 ff- . . . 

Sperm cell, 41 ff.; ra urine as sign of 
puberty, 471 

Spuial cord, .origin of, 84 f.; color 
of, 94; control of fetd responses 
by, 103 

“Spoiling” of child, 177, 414 
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Spontaneous activity, in tats, 64; in 
infants, 140 if., 147 f., 235 if. 
Stabiiimeter, 174 

Standard deviation, defined, 369; as 
unit of measoiement, 382 
Standard units (standard scores) , 
method of computing, 169-, use of, 
381 . , 

Stanford-Bmet scale, i66, 377', distri- 
bution of results obtained by, 370; 
use in diagnosis of mental defect, 

634 fE. 

Startle pattern, 1920,, ipd, 113^ age 
at first appearance, 194; not iden- 
tical with fear, 2od; as involuntary 
response, 215 

Statistics of probability, 3d8f., 371, 
6iji. 

Stealing, 317, 331; tests of, 428; to 
buy friendslup, £59 
Sterilization, of unfit, £33 
Stigmata, 637 f. 

Stimulus, summation of sdmuli, 104, 
133, 192; stimulus error, 121; in- 
tensity of, vs. intensity of response, 
!39; definition of, 1311 increasing 
range of, 13d ff.; biologically ade- 
quate, 137! uncontrolled, id9; nox- 
ious, 189; effect of reduction in, 
190; threshold, 1915 duration, ef- 
fect of, 347) kind of, effect on de- 
layed reaction, 350 
Strangers, response of infants to, 237 
Striate muscles, 97, 140 
Sublimation, 325 
Subliminal stimuli, 104 
Submission, vs. ascendance, 311/. 
Success, in^ortance of, (S48, £77 
Suckling n£ex, 103, 106 
Summation of stimuli. See Sttmaltis 
Sunflower, tropistic movements in, 
23<5 

Superstitions, 546 f. 

Swearing, relation to marital happi- 
ness, 343 

Sweat glands, 142; in psychogalvanic 
reflex, 321 i. 

Symbols, use of, 3£i, 321, 
Sympathetic behavior in children. 

Sympathetic division of autonomic 
nervous system, 208 f., 321 


^napsc, 91, 128 
Syncretism, 334, 399 

Taste, sense of, 124 f.j age decrement 
in, 387 

Teachers’ judgments of intelligence, 
362 ff. 

Tear glands, 142 
Telegraphy, leaniing of, 458 ff. 
Temperature, adjustment to, 113, 
£9£; of skin, 122; effect on effi- 
ciency, 5£3 

Tension systems, 638ff. 

Testes, 44 

Testimony, experiments on, 439 f. 
Thalamus, 88 f.; role in emotional 
behavior, 217!. 

Thought, as subvocal speech, 284; re- 
vealed in language, 291; substitu- 
tion for action, 299; stages in child 
tliought, 334 

‘Tliree-point averaging,” method of, 
308 

Threshold of sensation, 122 
Thumb, opposition of, 236 
Thumb-sucking, 327 
Thyroid gland, functions of, 144, 
i 4£-, effects of malfunctioning, <^2 
Timbre, 133 
Time sense, 174 
Timer, electrical, 22, 23 
Tobacco, effect of, ;6z 
Tones, musical, 132 
Touch spots, cutaneous, 121 f. 
Traffic, lights, color of, 56; accidents, 
5£jf., 388 f. 

Traits, definition of, 42, 423; sex- 
linked, 53 ff.) difference between 
trait and type, 426 
Transduction, 334 
Transfer of training, 431 f. 

Trial and error, learning by, 2S3, 
438f-. 453 
Tropism, 236 

Twins, types of, dpff.; criteria for 
distinguisliing, 740.) 00-twin con- 
trol, method of, 241 f.) language 
retardation in, 287 ff. 

Tympanic membrane, 134 
Types, ICretchmer’s classification of, 
230 f., 424; Biihlers classification 
of social types, 238 f.; Jungs das- 
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*!^fication, 424 f.; compatcd to traif*, 
426 

Ultra-violet rays, 129 
Umbilical cord, 80, 83 
Unconscious, in psychoanalytic tlie- 
ory, 3275. 

Units, higher-order, 46olf.j relation 
to insist, 465 f.; in reading, 507 
512 f.; means of resolving conflicts, 

525 f- 

Universal negative, 387 f. 

Unmarried mothers, 64^ 

Uterus, 78 

Values, personal, 162; pattern of, 
536 ff. 

Variation, effect of bi-parental re- 
production upon, 42 f.; in be- 
havior, age changes, ado-, in intel- 
ligence quotients, 371 ff., 573, 
in intellectual demands of 
different social levels, 631 f,; or- 
anic limitations to, 692 f.; be- 
avioral limits of, 694 f. 

Vestibule, auditory, 135 
Vision, sense of, 11$ S,) physical 
basis of, 127 ff.; defective, 505; age 
decrement in, 57 1 f., 587 
Vitality^ relation to sexu^ reproduc- 
tion in primitive organisms, 42 
Vitreous humor, 127 
Vocabulary, as crick, 178 f., 280; 
growth of, 279 ff.; advantages of 
precision in, 284; sex differences 
in, 285; of tvtins, 287 f.; relation to 
intelligence, 398, d37 
Vocal cords, 272; changes in, at 
puberty, 473 
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Vocal sounds, production of, 272 f. 
Vocations, adjustment in, 530, 556 
Voice, change of, 272, 47* ff. 
Voluntary activity, 142, 148; volun- 
tary muscles, 97 
Vowels, use of by infant, 274 
V-scope. See Manoptec 

Walking, age at beginning, 240 ff., 
296; ^ect of restraint upon, 241; 
in feeble-minded, 636 
War, children s reactions to, 604 
Warmth spots, cutaneous, 122 
Wave lentils, 127 ff. 

Weaning, psychological, 592 
Weight, loss of, during neonatal 
period, 113; at birth, 113; relation 
to mental and personal traits, 
230 ff, 384; factors affecting, $ 6 g\ 
control of, 693 
Wheeled toys, use of, 298 f. 

Wishes, dramatization of, in cliil- 
dren’s play, 325 f.; suppression of, 

3 * 7 . 3*9 , 

Work, 5SS f. 

Worry, in childhood, 434 f.; barrier 
to adult happiness, 683 f , 

Worth, feeling of personal, 683 f. 
Wrath. See Anger 

X-chromosome, 55 ff., 58 f. 

X-rays, 129 

Year scale, in intelligence testing, 366 
Youth, training of, in Nazi Germany, 
550 

Zwischengescand, in judgments of 
perceptual attributes, 344 



